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AUTHOR'S  PREFACE  TO  THE 
TRANSLATION. 

The  cordial  relations  which  have  long  existed  between  Germany 
and  America,  and  which  it  has  recently  been  endeavored  to  make 
more  intimate,  are  better  expressed  by  acts  than  by  words.  Accord- 
ingly it  affords  me  great  pleasure  to  see  my  Text-Book  of  Urology 
appear  in  American  vesture. 

An  English-speaking  surgeon  first  led  me  into  the  realm  of  genito- 
urinary diseases,  and  it  is  with  a  feeling  of  satisfaction  and  gratitude 
that  I  think  of  him,  my  honored  teacher,  Sir  Henry  Thompson,  of 
London. 

Although  his  profoundly  scientific  yet  mthal  eminently  practical 
publications  were  familiar  to  English-speaking  nations,  they  were 
little  known  in  Germany,  and  so,  twenty  years  ago,  I  became  his 
exponent,  translating  and  publishing  his  "  Stricture  of  the  Urethra  " 
and  "  Lectures  on  Diseases  of  the  Urinary  Organs." 

I  hope  the  following  pages  will  prove  to  my  American  and  English 
colleagues  that  Sir  Henry's  teaching  fell  upon  fertile  soil;  and  that 
they  will  show  how  urology  has  developed  both  as  to  scientific 
advancement  and  technical  improvement. 

I  take  this  opportunity  to  thank  my  colleague.  Dr.  Bonney,  for  the 
diligence,  comprehensive  knowledge,  and  unremitting  interest  which 
he  has  manifested  in  the  work  of  translating  and  editing  the  book. 

Leopold  Casfes. 
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EDITOR'S  PREFACE.  . 

This  book  is  offered  to  English-speaking  practitioners  and  students 
of  medicine  with  the  belief  that  it  represents  the  best  teaching  of 
geni  to -urinary  diseases  which  is  at  present  available.  I  trust  they 
will  concur  in  my  opinion,  that  it  reflects  the  combined  result  of 
large  clinical  experience,  modem  methods  of  research,  and  consen,-a- 
tive  judgment. 

Although  the  translation  is  by  no  means  literal,  yet  some  effort 
has  been  made  to  adhere  as  closely  to  the  original  text  as  clearness, 
precision,  and  the  intrinsic  idiomatic  diEFerences  of  the  two  languages 
would  permit. 

The  discus»on  of  radical  operations  for  hypertrophy  of  the  pros- 
tate has  been  rewritten  conjointly  by  the  author  and  m)'self.  My 
own  annotations  and  additions  have  been  placed  in  brackets.  The 
technic  of  a  few  operative  procedures  not  gi\en  in  the  German 
edition  has  been  described,  and  many  new  illustrations  have  been 
added. 

I  desire  in  this  place  to  express  my  deep  appreciation  of  the  will- 
ing assistance  which  Professor  Casper  has  given  me  in  the  prepara- 
tion of  this  edition,  and  also  to  render  acknowledgment  to  the  numer- 
ous gentlemen  who  have  loaned  pathological  specimens  or  drawings. 
I  am  particularly  indebted  to  Professors  Keen  and  Coplin,  of  Phila- 
delphia; Young,  of  Baltimore;  and  Bransford  Lewis,  of  St.  Louis. 
I  also  wish  to  thank  the  publishers  for  many  helpful  suggestions. 


Chas.  \V.  Bonnev. 
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GENITO-URINARY  DISEASES. 


GENERAL  SECTION. 

To  the  physidan  who  has  studii-d  ihe  diseases  of  the  urinary 
organs  carefully  a  most  satisfactory  tield  h  offered.  Anioug  these 
diseases,  as  among  all  others,  there  arc  incurable  adlictions  which  baf- 
fle human  skill,  but  yet  a  large  number  of  cases  are  curable,  while  in 
others  the  experienced  and  resourceful  physician  is  able  to  bring  about 
improvement  and  assuage  the  agonizing  pain  to  which  the  patients 
arc  so  frequently  subject.  Oftentimes  by  some  simple,  though  exactly 
appropriate  procedure,  he  will  be  able  to  confi-r  almost  ini^taoeous  free- 
dom from  suffering.  On  the  other  hand,  the  incspcrienced,  through 
improper  treatment,  may  do  great  harm,  which  perhaps  it  will  not 
be  possible  to  remedy. 

Therefore,  if  consciousness  of  being  able  to  relieve  suffering  lend 
increase  to  the  physician's  sum  of  happiness,  and  interest  in  the  study 
of  the  diseases  in  tiuestion  ijidtc  him  to  keep  on  the  alert,  so  likewise 
should  the  realization  that  defident  knowledge  may  lead  to  the  inflic- 
tion of  injury  awake  in  him  the  desire  thorouglily  to  master  this  branch 
of  medicine  and  surgery. 

It  scarcely  need  be  said  that  training  in  general  medidne  b  necessary 
for  the  accomplishment  of  such  a  purpose.  Only  those  who  have 
directed  their  vision  upon  the  entire  organism,  those  who  have  dealt 
not  with  a"'partof  the  whole",  but  with  "the  whole  in  all  its  parts"  can 
expect  to  obtain  results;  but  he  who  adds  to  bis  general  knowledge 
that  special  skill  without  which  urology  cannot  be  successfully  pursued 
will  come  little  short  of  attaining  the  object  dcwrcd.  The  acquisitions 
made  to  thb  branch  of  medicine  during  the  last  decade,  acquisitions 
as  gratifying  as  tliey  arc  great,  enable  us  m  the  majority  of  instances  to 
make  a  quick  and  exact  diagnosis.  The  whole  subject  is  summarized 
in  the  sentence:  "qui  bene  diagno'sdt,  bene  curat." 

The  diagnostic  expedients  at  our  command  are;— 
I.  Interrogation  of  the  patient. 
IX.  Methods  of  ph>'sica]  examination. 

III.  Chemical,  physical,  and  microscopic  examlnatioQ  of  secretions 
and  excretions. 


S  OENEKAL  SECTION. 

I.    INTERROGATION  OF  THE  PATIENT. 

The  intrrrogution  of  the  pstknt  ifi  Ik-^uh  by  taking  an  accuf 
anamncsjs.  It  miist  b€  learned  what  diseases  have  occurred  in  ll 
patient's  family  and  of  what  maladies  his  near  relatives  died.  S( 
attention  miLst  be  given  lo  tubercutosiis,  rtieumatic  or  gouty  affections, 
and  lithiasis,  because  they  arc  diseases  in  which  heredity  plays  an 
indisputable  r&le.  .'^s  to  other  incidents  of  family  history  the  niles  of 
genera]  mcdidne  arc  ap{Jicablc.  H 

Concerning   Ihe  patient  himself,  we  must  endeavor  to  ascertain 
whether  he  has  ever  had  gonorrhtca,  syphilis,  scarlet  fever,  or  othei^ 
significant  diseases.  ^| 

After  having  obtained  information  concerning  the  bc^ntng  of  his 
present  )llne:is,  it»  mode  of  onset,  ils  course  and  duration,  the  s[ 
interrogation  of  the  patient  should  be  begun. 

This  special  interrogatioa  relates  to  a  series  of  symplomg  wbic 
arc  pa-sent  in  one  form  or  another  in  a  large  number  of  diseases  of  the 
genito- urinary  tract.     Certain  ones  are  pathognomonic  of  certain  die 
eases.    The  special  interrogation,  by  directing  our  attention  aloi 
definite  lines,  makes  diagno^s  more  easy,  although  we  must  not  be  Ic 
into  making  a  diagno^s  solely  upon  the  slatements  of  the  patient  with- 
out resorting  to  the  other  methods  of  investigation  appropriate  to  hi| 
case.    To  do  so  would  be  only  to  fall  into  error.    The  object  of  ([uc 
tiotiing  the  patient  is  to  arrive  at  a  diagnosis,  and  wc  should  avoid  ask- 
ing questions  which  are  unnecessary  and  perhaps  distasteful  to  liim.J 
Wc  are  not  justified,  however,  even  though  only  the  slightest  doul 
exists,  in  ba^ng  our  diagnosis  entirely  upon  this  examination. 

The  questions  to  be  asked  relate  to: 

1.  The  frequency  of  micturitioo. 

2.  Changes  in  the  urinary  stream. 

3.  The  presence  or  absence  of  pain. 

4.  The  admixture  of  blood  with  the  urine. 

I.    FREQUENCY  OP  MICTURITION. 

A  healthy  person  urinates  about  li\'e  times  in  twenty-four  hours. 
As  the  normal  quantity  of  urine  voided  in  twenty  four  hours  is  about 
1500  cubic  centimetres  (50  ounces)  the  average  capacity  of  the  bladder 
may  be  pven  as  300  cubic  centimeters  Cioounces). 

It  has  been  obser\'ed  that  a  large  number  of  diseases  of  the  genito- 
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FREQUENCY   OP   MICTURITION. 


urinary  iracl  iLre  associated  with  increased  frequency  of  urinalion, 
although  in  this  respect  marked  dilTcrcna-s  exist. 

First  of  all,  it  is  evident  thai  a  distinction  must  he  made  between 
those  affections  in  which  the  quantity  of  urine  is  considerably  increased, 
and  those  in  which  no  increase  occurs.  If  the  capacity  of  the  bladder 
has  remained  intact,  patients  having  diseases  of  the  first  class  will 
naturally  urinate  more  frequently  than  healthy  persons.  Among  such 
diseases  may  be  mentioned  diabetes  mellitus,  diabetes  insipidus, 
chronic  interstitial  nephritis,  and  urirut  spastica. 

In  the  second  class,  although  the  quantity  of  urine  voided  is  normal, 
incrca-scd  frequency  of  micturition  is  caused  by  inflammatory 
conditions  of  the  urinary  organs,  as  for  example,  acute  posterior 
urethritis  and  cystitis.  It  is  especially  characteristic  of  this  class 
of  diseases  that  the  urgency  tA  urination  is  present  both  day  and 
night. 

In  sharp  contrast  to  these  diseases  are  the  neuroses  of  the  bladder, 
which  are  peculiar  in  that  they  cause  frequent  micturition  only  during 
the  day,  the  patients  being  able  to  hold  their  urine  throughout  the 
entire  night. 

In  hypertrophy  of  the  prostate  and  vcacal  calculus  a  decided  differ- 
ence exists  between  the  number  of  urinations  which  occur  during  the 
day  and  the  night.  In  the  former  they  are  much  more  frequent  at 
night,  while  in  the  latter  patients  not  uncommonly  sleep  the  whole  night 
through  without  having  to  pass  their  water  once,  although  activity  dur- 
ing the  day  increases  the  number  of  their  urinations. 

Mere  suggestions  should  suffice  to  illustrate  the  importance  of  the 
interrogation.  In  our  ducussioa  of  individual  diseases  we  shall  refer 
most  frequently  to  this  symptom.  From  what  has  already  been  said  it 
will  be  scsen  that  it  is  necessary  to  question  the  patient  with  the  utmost 
predsJon  on  this  subject.  This  may  be  done  by  asking  him  if  be 
urinates  oftener  than  a  healthy  person,  or  oftencr  than  he  formerly 
urinated.  If  an  affirmative  answer  be  received,  then  il  must  be 
ascertained  whether  the  increased  frequency  exists  both  day  and  night, 
or  only  during  the  day;  whether  it  is  more  manifest  at  one  time  than  at 
another;  and  whether  rest  or  exercise  exerts  any  influence  upon  it. 

2.    CHANGES  IN  THE  ORIHARY  STREAM. 

It  is  a  constant  symptom  of  every  slriilure  of  the  urethra  for  the 
stream  of  urine  to  become  smaller.    This  is  so  pathognomonic  that  it 
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may  be  said,  the  narrower  the  stricture,  the  smaller  the  drcumference  of 
the  stream.  In  the  worst  cases  there  is  no  stream  at  all,  the  urine  being 
\oided  drop  by  drop. 

In  contradistinction  to  this  condition  there  is  a  symptom  which  is 
present  when  the  bladder  has  lost  its  tonicity,  or  when  an  obstruction 
exists  near  its  neck;  this  symptom  consists  in  diminution  of  the  projec- 
tile power  of  the  urinary  stream.  The  urine  can  no  longer  be  forcibly 
expelled  in  an  arched  stream,  but  falls  almost  perpendicularly  down- 
wards. This  symptom  is  obscr\'od  in  disturbance  of  the  central  nerv- 
ous system  affecting  the  vesical  centers  or  paths  of  conduction,  and 
especially  in  hypertrophy  of  the  prostate. 

In  vesical  calculus,  when  the  stones  are  small  and  movable,  urination 
may  be  suddenly  arrested  if  a  stone  is  carried  toward  the  neck  of  the 
bladder  in  such  a  manner  as  to  occlude  its  opening. 

In  conformity  with  our  knowledge  of  the  changes  which  occur  in  the 
stream,  we  should  ask  our  patients  whether  they  have  noticed  that  the 
stream  has  become  smaller,  that  it  has  lost  force,  or  that  it  has  been 
suddenly  interrupted. 

3.    PAIN. 

Fain  is  a  symptom  which  is  present  in  a  large  number  of  genito- 
urinary diseases,  and  yet  it  is  one  from  which  many  conclusions  can 
be  drawn  if  its  investigation  be  minutely  conducted.  In  the  first  place, 
we  must  get  information  concerning  the  location  of  the  pain,  whether 
it  be  in  the  region  of  the  kidneys,  over  the  bladder,  or  in  the  urethra; 
if  it  be  in  the  urethra  we  must  find  out  whether  it  be  near  the  end  of 
the  penis  or  in  the  deeper  portions.  It  must  iilso  be  learned  whether 
the  pain  supervenes  during  urination  or  occurs  independently  tluTL'of, 
and  whether  exercise  increases  and  rest  lessens  it. 

The  value  of  this  interrogation  in  enabling  us  to  make  a  diagnosis  will 
become  apparent  when  we  cite,  for  example,  that  the  pain  of  renal  colic 
occurs  on  the  side  corresponding  to  the  diseased  kidney  and  radiates 
along  the  ureter  down  into  the  groin;  that  in  vesical  calculus  it  is  most 
jj  pronounced  at  the  end  of  the  penis;  that  in  stricture  of  the  urethra  it 

^l|  occursatthesiteof  the  obstruction;  and  that  in  hypertrophy  of  the  pros- 

ij  tate  and  prostatitis  a  dull  aching  pain  is  often  felt  in  the  perineum  and 

!;  rectum.     Vesical  calculi  often  cause  pain  independently  of  micturition 

j  when  the  patient  is  moving  about,  and  also  at  the  end  of  micturition ;  in 

j  stricture  the  pain  is  generally  felt  only  when  the  patient  urinates,  while 
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in  afFcdions  of  the  neck  of  ihe  bladder  spaamoclic  pain  follows  the  act 
and  laits  for  sometime  ihereaftcr. 

Il  is  hardly  ncccssan-  to  Alatc  that  there  are  many  exceptions  to  these 
rules,  concerning  which  wc  shall  have  somt-thint;  to  suy  when  dtscusi»ag 
the  individual  dbcascs. 

4.    ADMIXTXniE  OF  BLOOD  WITH  THE  URINE. 

The  initT^lion  whclhi-r  tht-  patitnl  has  ever  passed  bloody  urine  is  one 
of  great  importance.  It  is  unnecessary  to  asic  the  patient  about  the 
actual  condition  of  Ms  urine,  because  a  Oiorough  cxaminuiion  of  ii  can 
be  made,  but  as  there  are  many  gcnito- urinary  diseases  in  which  hiemor- 
rhage  occurs  only  at  long  intervals,  inquiry-  as  to  the  former  occurrence 
of  hicmaturia  should  always  be  made. 

Urinary  ha:morrhage  is  most  frequently  associated  with  tumors,  cal> 
cull,  and  tuberculous  of  the  kidney,  and  with  tumors  and  stone  of  the 
bladder.  Gonorrhueal  inflammation  of  the  neck  of  the  bladder  also 
often  produces  tt.  In  many  cases  the  patients  cannot  give  particulars  as 
to  the  beginning  of  this  condition,  while  in  others  they  are  able  to  supply 
valuable  data. 

!f  hemorrhage  alwa>'8  takes  place  under  the  influence  of  motion  it  be- 
speaks the  existence  of  ve^cal  or  renal  calculi.  Tumors  of  the  kidnej- 
arc  characterized  by  bleeding  which  occurs  suddenly,  comes  on  without 
apparent  cause,  lasts  a  long  time,  and  is  not  easily  controlled  by  treat- 
ment. The  influence  of  rest,  so  favorable  upon  hjcmorrhage  due  to 
stone,  amounts  to  nothing  in  this  form  of  ha;maturia.  If  hemorrhage 
supervenes  at  the  end  of  micturition,  wc  may  conclude  with  reasonable 
certainty  that  the  location  of  the  disease  is  at  the  neck  of  the  bladder. 
This  form  of  ha-morrhage, called  termimil urinary  hiemorrhage,is  typical 
of  gonorrhccal  inflammation  at  the  neck  of  the  bladder,  but  it  has  also 
been  observed  in  vesical  calculus. 

If  the  data  obtained  by  interrogating  the  patient  as  jost  described  lead 
to  the  formation  of  certain  suppoiUtions  concerning  the  nature  of  the 
malady  with  which  wc  have  to  do,  it  behooves  us  to  verify  these  sup- 
positioiis  by  resorting  to  exact  methods  of  examination,  wliich  we  aball 
now  proceed  to  describe.  Before  doing  so,  however,  wc  will  present  a 
sumroar)-of  the  anatomical  and  physiolo^cal  relations  of  tlie  urinary  and 
genital  organs,  dwelling  only  on  those  points  which  are  neccssar}*  for  the 
application  of  methods  of  examination. 
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U.    ANATOMY  AND   PHYSIOLOGY  OF  THE  CEXITO. 
URINARY  TR.\CT. 

I.    THE  MALE  URETHRA. 


(a)  onnsMw. 

luAcad  of  adhering  to  the  old  amtonucml  diviskto  ol  the  uivthra  into 
B  pcnilt.-,  miinbraoous,  and  prostatic  poitbo, ««  wtQ  (£vide  U  into  an 
antrrior  and  posterior  portion.  The  aotmor  put  comsponds  to  the 
pcnQc,  while  the  posterior  includes  both  membnuwas  and  praslatic  por- 
tloia.  Some  other  terms  in  use  explun  themselves:.  Thus  the  : 
fan  mabUu  '»  applied  to  that  ponion  which  Hes  within  the  penis,  i 
pars  fixa  to  the  rvmnJning  jwrtion.  The  boat  shapcd-depreauoo  in  I 
anterior  urethra  u.  called  part  (or  ioua)  naviadtiris,  and  tbe  ] 
cjcpausion  at  the  termination  of  the  anterior  portion  the  pars  ImBw^a. 
Finally  there  arc  the  pars  scrotalis  and  the  pars  perimealis. 

{b)  FOUI. 

The  male  urethra  is  shaped  like  an  elongated  S,  having  two  curres, 
ifae  firai  of  which  extends  cxmvcxly  forwards  and  upwardN  while 
•ecoitd  l*t  concave  in  the  same  direction.    Tht-  6rM  curve  cjosis  onlyl 
when  the  fx-nis  is  flaccid.     It  begins  at  the  point  where  the  penis  is 
attached   to  the   SAmphy^s  pubis  by  ihe  »uspcnsor>'   ligament   (seej 
Fig.  I  a).     During  erection,  or  when  the  penis  i&  lifted  up.  the  curve] 
becomes  entirely  obliterated,  so  that  the  whole  anicrior  urethra  do* 
to  the  bulb  cxiends  in  a  straight  line.    From  a  ti-clinical  point  of  vie 
reluling  lo  the  introduction  of  instruments  this  anterior  cur%c  may  be] 
cnlirrfy  disregarded. 

The  Hccond  curve  which  the  urethra  describes  around  ihc  sym- 
pliysiji  cannot  be  obliterated,  and  is  therefore,  of  muth  gremer  import-  ' 
ince  surgically  than  the  lirst.  The  curve  is  equal  iv  »l>out  onc-iliird  ol ' 
■  circle  whose  radius  is  6  cm.  (al  inches.)  The  summit  of  this  cur\-c 
at  the  internal  orifice  of  the  urethra  lies  about  3  cm.  {i|  inches)  be- 
bbid  the  under  half  of  the  posterior  surface  of  (he  symphysis  piibis.  and 
Itt  deepest  pun  about  18  mm.  CJ  of  an  inch)  below  the  inferior  niarpn  of 
the  symphysis.  This  curve,  of  which  an  adequate  conception  may  be 
gainnl  by  a  study  of  Ihc  accompanvingf"—- *^,  varies  w;*t'>  "ve  age 
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of  the  individual  and  also  with  the  condition  of  llie  bladder  and  rectum. 
A  full  rectum  pushos  tlu-  iimslale  upwards;  a  fidl  bladder  pushes  it 


« 
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lownwanJs  and  thereby  lessens  the  circumference  of  (lie  urethral  cutA*. 

(f)    LENGTH. 

The  length  of  the  male  urethra  varies  from  i8to  20  cm.  (7  to  8  inches) 
about  13  (5i  inthrt)  of  which  are  taken  up  by  the  anterior  portion, 
{Fig.  3  ad),  3  (J  of  an  inch)  by  the  membranous,  (b)and  3  103  (Jto 
t  inch)  by  the  prustjitic  part. 

(d)   CAl-lBF.R. 

The  caliber  of  the  urethra  is  not  uniform,  varying  in  its  different  parts. 
The  wide  spread  error  (hsit  the  urethra  is  an  open  lube  must  be  corrected, 
for  in  reality  it  is  a  long,  closed  canal,  the  walls  of  which  Uc  in  appo- 
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silion  except  when  an  instrument  is  inlroduced,  or  wben  urine  or  semen 
passes  throu^  it.  The  urethral  mucou!  membnme  is  arranged  in  fla- 
belliiorm  folds  placed  one  upon  the  other,  and  it  b  for  this  reason  that 
the  two  walls  come  in  contact. 

The  narrowest  part  of  the  urethra  is  at  the  external  orilice,  behind 
which  ihere  is  anexpamjon,  Ihe  joisa  tiavicularis  iFig.  aa}ibchind  this  the 
canal  remains  of  equal  caliber  down  to  the  bulb,  where  the  greatest  ex- 
panaion  lakes  place  in  the  form  of  a  sac  or  pouch  (Fig.  2  rf)-  A  coo- 
sidcrablc  degree  of  narrowing  ocKurs  at  the  pwnt  where  the  bulb  passes 
into  the  mc-mbranous  portion,  and  then  a  further  dilaution  is  found  in 
the  middle  of  the  prostatic  part.  A  slight  narrowing  is  present  at  the 
internal  nrifice.  These  rdatioas  arc  well  rcprc-scntcd  in  Figure  2, 
taken  from  the  work  of  Sir  Everard  Home.  It  will  be  seen  that  the 
c.xpan>ion  and  ouiilractioii  occur  on  the  postfrior  wall,  or  floor,  of  the 
urclhra,  the  anterior  wall,  or  roof,  being  practically  unifonn  throughout 
its  length. 


The  absolute  caliber  of  the  urethra  is  determined  by  the  axe  of  j| 
strumcaits  which  it  will  admit.  The  instruments  are  measured 
means  of  a  draw-plate,  the  apertures  of  which  arc  supplied  with  num- 
bers representing  ibeir  circumference  in  millimeters.  This  method  of 
measuring  is  of  French  origin,  having  been  devised  by  Charriferc;  there- 
fore we  speak  of  such  and  such  a  number  of  the  Charri^  scale.  No.  30, 
for  instance,  being  an  instrument  which  j'usl  passes  through  the  opening 
numbured  so.  [In  America  and  England  it  iscustomary  to  refer  loihisscale 
as  the  French  scale  instead  of  calling  it  by  the  name  of  its  originator.] 

The  English  scale  is  also  often  used.  Its  relation  to  the  French  scale 
is  about  that  of  i :  3,  so  that  Xo.  6  English  corresponds  approximately 
to  No.  iS  French. 
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It  is  incorrect  to  measure  the  urethra  with  an  Urethrometer, 
after  the  method  of  Oti?,  because  this  insirumcni  stretches  tlic  urethra 
and  thus  makes  il  impossible  to  tell  how  much  of  the  dilatabilily  is 
natural  and  how  much  artifidal.  The  urethrometer  is  a  stalT-likc 
instrument  one  end  of  which  opens  into  a  biilb  by  means  of  a  thumb 
screw.  [A  dial  at  the'  other  end  registers  the  degree  of  cxpan«on  id 
millimetres]. 

Otis's  declaration  that  the  circumference  of  the  penis  and  ihe  caliber 
of  the  urethra  bear  a  definite  rdalion  to  one  another  is  also  crToneouSi 
for  oftentimes  a  man  with  a  small  penis  will  have  a  capacious  urethra 
and  one  having  a  large  penis  will  have  a  narrow  urethra. 

(0   THE   RELATIONS  OF   TIIE   UAIX   URETHRA  TO  imE  TRUE    I>£LVIS. 

It  is  of  great  practical  importance  to  understand  that  the  male 
urethra  lies  partly  without  and  partly  «-itliin  the  true  pelvis.  The 
pelvic  floor  is  cloH'd  by  a  part  of  ihe  pelvic  fascia,  llu-  lamina  media, 
or  the  fascia  perinet  propria,  also  called  the  uro-genital  diaphragm 
[triangular  ligament].  This  fascia  is  triangular  in  form,  the 
apex  of  the  tiiangle  being  at  the  symphysis  pubis,  while  its  base  is 
at  the  sacrum.  The  inner  surface  of  this  diaphra^^n  extends  upwards 
and  backwards  and  is  in  relation  wilh  the  prostate  and  bhidder;  its 
outer  surface  is  in  relation  with  the  corpora  cavernosa  and  a  fissure 
between  ihe  bulbo  ca^■emosus  and  ischio  caverno^iis  muscles.  It  forms 
a  partition  between  the  OT^ans  within  and  without  the  pelvis. 
The  urethra  passes  through  this  diaphragm  just  behind  ihe  bulb,  at  the 
beginning  of  the  membranous  |)ortion,  so  that  thi-  anterior  urethra 
lies  without  the  pelvis,  while  the  posterior  urethra  is  a  pelvic 
organ. 

2.    THE  FEMALE  URETHRA. 

In  compari.'«on  wilh  the  male  urethra  the  female  urethra  is  a  very 
«mpte  organ.  It  is  from  3  to  4  cm.  (i^  to  ij  inches)  long,  and 
passes  in  a  slight  curve  from  outwards  and  below  in  an  upward  and 
inward  direction.  This  short  lube  offers  so  little  dilTiculty  to  the 
passage  of  instruments,  that  from  a  technical  standpoint  it  requires 
hardly  any  attention.  The  external  orifice  varies  in  appearance,  and 
is  not  alwa\-s  easily  found.  Setting  aside  certain  abnormalities  it  will 
be  found  in  the  median  line  of  the  X'cstibule,  just  below  the  clitoris. 
The  upper  wall  of  the  urethra  ts  closely  united  to  the  anterior  wall  of 
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the  va^na,  but  tfae  low«r  wall  is  readily  movable.  This  movsbtUty 
of  the  floor,  which  is  also  participated  in  to  a  certain  extent  by  the 
aide-s  oi  the  lube,  renders  the  uirthra  easily  dilatable,  fio  that  instru- 
ments up  to  No.  30  French  may  be  introduced  without  injury. 

3.    THE  PROSTATE. 

The  prostate  i^find  is  an  organ  which  properly  belonj^  to  the  sexual 
apparatus,  but  it  stands  in  such  close  relation  to  the  male  urethra, 
and  i»  of  such  importance  in  the  introduction  of  instruments  into  the 
bladder,  that  wc  feci  constrained  to  gi\x-  a  short  description  of  its 
anatomical  relations. 

The  prostate  lies  between  the  symphysis  pubis  and  the  rectum,  or, 
according  to  Kohlniiisch,  between  two  lines  drawn  from  the  tip 
of  the  coceyx  to  the  upper  and  lower  margins  of  the  symphysis  pulns, 
respectively.  The  upper  and  longer  line  touches  the  base  of  the  ^and, 
while  the  lower  and  shorter  one  strikes  the  apex.  Thus  it  is  seen  that 
the  base  is  above  and  the  a[>ex  below. 

The  anterior  surface,  or  jacif4  puhtta  as  it  is  sometimes  called,  is 
attached  to  the  pubic  arch  by  the  pubo- prostatic  ligament,  the  fibres  of 
which  are  interwoven  with  numerous  veins  (plexus  of  Santorini);  the 
posterior  surface,  or  fades  reclaiis,  b  connected  with  the  rectum  by 
dense,  non-fatty  connective  tissue  in  which  there  arc  no  large  vessels. 
The  lateral  surfaces  are  convex  in  shape  and  are  covered  by  the 
anterior  portion  of  the  legator  ani  muscle. 

The  prostate,  therefore,  lies  outside  the  pelvic  fosda, — not  within  the 
pelvis,  but  in  the  layer  of  tissue  which  forms  the  pelvic  floor;  namdy, 
the  uro-genital  diaphragm. 

Strong  bands  of  fibro-muscular  tissue  arc  found  between  the 
glandular  portions,  being  continuous  on  the  one  side  with  the  liga- 
mentous fibres  attached  to  the  pubic  arch  and  on  the  other  nde  with 
the  musculature  of  the  bladder. 

The  urethra  perforates  the  gland  in  such  a  m-inner  as  to  make  the 
larger  segment  lie  below  and  the  smaller  one  above. 

In  shape  the  prostate  resembles  a  chestnut.  It  has  an  average 
wdghtof  about  6grm.  (i  J  drachma.)  Its  greatest  transverse  diameter 
near  its  base  is  about  44  mm.  (2  inchesl,  its  longest  diameter  from  base 
to  nj)ex  34  mm.  (i)  inches)  and  it.-s  greatest  thickness  about  15  mm. 
{\  of  an  inch). 
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III.    PHYSICAL  METHODS  OF  EXAMINATION. 

By  phyucat  methods  of  examination  are  meant  those  in  which  we 
employ  our  three  prindpa)  senses,  hearing,  touch  and  sight,  in  a 
systematic  manner  for  obtaining  im|>ortant  diagnostic  data. 

\Vc  shall  rrfcr  to  details  when  considering  spccinl  diseases;  at  present 
we  shall  merely  menlion  a  few  generalities. 

We  use  percussioa  to  give  us  information  concerning  the  presence  of 
an  abdominal  tumor;  thus,  difTerentintion  between  tympany  ajid  dull- 
ness may  help  us  to  deddc  whether  we  have  to  do  with  a  tumor  of 
the  kidney  or  with  another  kind  of  new  growth. 

Palpation  is  of  great  importance  in  the  recognition  of  diseases  ot 
the  kidncj-s,  prostate,  testicles,  and  epididymis. 

The  sense  of  sight  renders  inspection  pos^blc  in  the  broadest  sense 
of  the  word.  We  can  examine  the  region  of  the  kidneys  and  bladder, 
the  testicles,  etc.,  with  the  naJtcd  eye. 

The  hidden  recesses  of  the  uro-genitnl  tract  early  promptetl  the  pro- 
fession to  search  for  expedients  which  would  enable  us  to  use  our  sense 
of  Mght  in  these  deeper  and  inaccessible  portions.  The  skill  of  n^odem 
limes  has  brought  such  aids  to  a  high  degree  of  perfection,  and  by  their 
use  our  power  of  diagnosticating  has  been  considerably  augmented. 
We  will  now  turn  our  attention  to  these  ingenious  dcdces. 

I.    EXAMINATION  WITH  SOUNDS  AND  CATHETERS. 

Sounds  and  catheters  are  introduced  into  the  urethra  and  bladder 
partly  for  diagnostic  and  partly  for  therapeutic  purposes.  For  both 
it  is  fundamentally  important  to  possess  adequate  knowledge  of  the 
instruments  and  the  way  in  which  ihcy  arc  used. 

For  practical  purposes  we  difTerenliate  between  inflexible  instruments 
tnadc  out  of  metal,  and  fiexiblc  ones  such  as  vulcanized  rubber  catheters, 
and  catheters  and  sounds  made  of  silk  and  coated  with  a  mixture  of 
rubber  and  varnish.  The  vulcanized  rubber  catheters  are  generally 
called  Nekton  catheters.  A  good  article  of  this  kind  is  the  so-called 
jaqucs  patent  catheter,  although  other  excellent  one*  are  manufactured 
both  in  Germany  and  Franc-e.  They  are  not  very  durable  and  care 
should  be  taken  to  sec  that  they  contain  no  cracks.  A  cracked  catheter 
should  ncN-cr  be  used,  as  it  may  be  broken  off  in  the  bladder. 


13 


PHYSICAL   yETHODS   01   EXAIOKATIOX. 


The  best  of  these  catheters  are  those  ha\inK  a  blind  end  and  a  cylin- 
drical or  slightly  conical  shape. 

For  certain  purposes  the  Ndlatcwi  catheter  ha\')ng  a  Merdcr  cun-e 
commends  itself.  In  this  modiGcalioti  the  apex  of  the  instrument  forms 
an  angle  of  35*— 40*  with  the  shaft,  (fig.  3.) 

The  vami.'ihed  instruments  are  called  for  short  silk-wcb  catheters, 
sounds,  or  bougies.    Excellent  qualities  are  now  on  the  market.    Th«  ' 
finns  of  \'crgne,  Porgis,  Rondeau  Frfercs,  and  Ejnard.of  Paris,  and 
Ruesch,  of  Cwinstalt,  prepare  a  stable,  smooth  and  readily  flexible 
article.    Cotton-n-ovca  instruments  are  not  durable  and  therefore  are  ' 
to  be  discarded. 

The  usual  form  in  which  these  instruments  arc  used  b  with  the 
olit'ary  tip,  the  sh:t(i  being  long,  the  nc-ck  tapering,  and  the  end  expand- 
ing into  a  small  knob  resembling  an  olive  in  shape  (Fig.  4).  The 
use  of  conical  bougies,  formerly  so  much  in  vogue,  is  to  be  deprecated, 
because  they  arc  difticuli  of  introduction  and  may  injure  the  urethra. 

Of  these  sounds  imd  catheters  a  large  number  of  the  ones  most  fre- 
quently used  should  be  kept  on  hand^of  the  catheters,  from  No.  11  to  20 
will  be  found  most  necessary,  while  of  the  sounds  all  sizes  will  be  re- 
quired. I'he  smallest  sounds  from  No.  i  to  No.  4  arc  called  filiform 
bougies;  they  too  should  hai'c  an  oli^'ar)-  tip  (Fig.  5). 

The  silkwrb  catheters  are  also  manufactured  with  the  Mercier  curvcl 
(Fig.  3). 

Recently  silk-wcb  catheters  bent  into  a  pronounced  cur\-c  have  been 
placed  ujjon  the  marki-t;  they  arc  very  usdul  for  many  purposes  (Fig.  6). 
Finally  there  are  the  sounds  with  a  double  cur\-c,  les  sondes  bicoudets,  as 
they  are  called  by  the  Fn-nch.  (iMg.  7.} 

The  instnmicnts  known  as  stricture  searchers,  or  bougies  k  boulc, 
consisting  of  a  cylindrical  staff  of  uniform  ^.c  with  a  knob  attached  to 
one  end,  though  much  used  in  France  [and  also  in  America]  may  be 
dispensed  with.  [Although  these  instruments  may  be  useful  in  locat- 
ing granular  patches  and  areas  of  intiltralion  in  the  anterior  urethnti 
misleading  and  pernicious  results  have  frequently  been  obtained  by 
their  employment.  1  ha^'C  demonstrated  time  and  again  that  in  a ' 
normal  and  perfectly  healthy  urethra  resistance  is  encountered  as  the 
head  of  the  instrriment  pas&ea  from  the  bulbous  into  the  narrow  mem- 
branous portion,  and  ha^'e  seen  not  a  few  cases  diagnosiii-ated  and 
treated  a:^  stricture  in  which  the  apparent  contraction  depended  entirely 
upon  the  natural  anatomical  structure  of  the  parts.] 
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The  best  of  these  catheters  arc  those  having  a  blind  end  and  a  cytin- 
drical  or  slightly  cx>nical  &liape. 

For  certain  purpo&cs  the  N^laton  catheter  hanng  a  Mcrdcr  curve 
conuncnds  itself.  In  this  modification  the  apex  of  the  instrument  fonns 
an  angle  of  35"— 40°  with  the  shaft.  (Fig.  3.) 

Thf  vamishoi  instruments  are  called  for  short  silk-web  catheter*, 
sounds,  or  bouses.  Excellent  qualities  are  now  on  the  market.  The 
linns  of  \'crgne,  Forgte,  Rondeau  Frtm,  and  Fynajd.of  Paris  and 
Ruesch,  of  Cannstatt,  prepare  a  stable,  smooth  and  readily  flexible 
article.  Cotton- wo^xn  in&irumeni&  are  not  durable  and  therefore  are 
to  be  discarded. 

The  usual  form  in  which  these  Inslr\iment9  ore  used  is  with  the 
olivary  tij),  ilie  shaft  being  long,  the  neck  tapfring,  and  the  end  expand- 
ing into  a  small  knob  resembling  an  olive  in  shape  (Fig.  4).  The 
use  of  conical  bougies,  formerly  so  much  in  \'Ogue,  is  to  be  deprecated , 
because  they  arc  ditbcult  of  inlrodiKtton  and  may  injure  the  urethra. 

Of  these  sounds  and  catheters  a  large  number  of  the  ones  most  frt 
qucntly  used  should  be  kept  on  hand;  of  thecathctcrs.fromNo.il  to  20 
mil  be  found  most  necessar)-,  while  of  the  soun<ls  all  rires  will  be  re- 
quired. The  smallest  sounds  from  No.  i  lo  No.  4  are  called  iilifonn 
bouses;  they  too  should  have  an  olivary  tip  (Fig.  5). 

The  silk- web  catheters  are  abo  manufactured  with  theMerciercurip-e' 

(Fig-  3)- 

Recently  silk-web  catheters  bent  into  a  pronounced  curve  have  been 
placed  uix>n  the  market ;  they  arc  very  useful  for  many  purposes  (Fig.  6). 
Finally  there  are  the  sounds  with  a  double  cun-e,  Us  tondts  hUoudta,  as  | 
they  arc  called  by  the  French.  (Kg.  ;.) 

The  instruments  known  as  stricture  searchers,  or  bougies  k  boulc, 
con^sting  of  a  cylindrical  staff  of  uniform  si/x*  with  a  knob  attached  to 
one  end,  though  much  used  in  France  [and  also  in  America]  may  be 
dispensed  with.  [Although  these  instnimcnu  may  be  useful  in  locat- 
ing  granular  patches  and  areas  of  inliltration  in  the  anterior  urethra, 
misleading  and  pernicious  results  have  frequently  bcc-n  obtained  by 
their  employment.  I  have  demonstrated  lime  and  again  that  in  a  | 
normal  and  perfecdy  healthy  urethra  resistance  is  encountered  as  the 
head  of  the  instrument  passes  from  the  bidbous  into  the  narrow  mem- 
branous portion,  and  have  seen  not  a  few  cases  diagnosticated  and ' 
treated  a&  stricture  in  which  the  apparent  contraction  depended  entirely 
upon  the  natural  anatomical  structure  of  the  parts.] 
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Fig.  8. 


Fig.  9, 


KXAMINATION  WTTH  SOUNDS    AND  CATHETERS.  tj 

Metal  catheters  and  sounds  have  been  made  out  of  many  <UfTerent 
malt-rials,  such  a^  Ifad,  tin,  :>ilver,  and  German  ^Iver.  It  is  unessential 
which  of  these  siibslances  is  chosen;  niclccl  or  silver  plated  instruments 
answer  every  purpose.  The  only  thing  of  importance  is  the  cun-c  of  the 
instruments,  whirh  must  be  adapted  to  the  various  uses  to  which  they 
are  put.  In  SL'ncTal  they  must  fit  the  cun-c  which  the  urethra  makes  in 
its  fixed  part. 

Metal  instruments  having  very  short  beaks  (Fig.  S.)  arc  to  be  rc- 
jcctMl  ;is  iiKoniH;  ilii'  stone  searcher  i^  the  only  instrumeiil  of  this 
kind  which  it  is  [KTmissiblf  to  Uic  U'ig-  9).  When  scarchinj£  for  stone 
it  is  necessary  to  have  a  sound  n-ilh  as  short  a  curve  as  possible,  in  order 
that  it  may  be  moved  about  freely  in  the  bladder  without  touchinjt  the 
l)ladciur  wall.  A  properly  curved  instrument  for  Rcneral  use  is  shown 
in  Figure  10. 

For  old  men,  especially  proslalics,  a  catheter  with  the  curve  bent 
almost  at  right  angles  with  the  shaft  has  done  mc  good  service  (Fig.  11). 

Occasionally  evoi  greater  cunt^  are  useful  in  this  class  of  cases.  A 
catheter  de\n&cd  by  Sir  Benjamin  Brodie  is  bent  to  sucli  a  degree  that  its 
curve  describes  a  circle  (Fig.  12). 

Similar  purposes  are  subsened  by  the  Beniqut:  curve,  which  is  used 
for  sounds  as  well  as  for  catheters.  (Fig.  13.) 


Fig.  13. — CAitielcT  witti  B*aiqu£  Curve. 

Cathctcre  for  the  female  urethra  require  only  a  slight  degree  of  curva- 
ture.   They  are  made  of  metal,  glass,  and  celluloid. 

TIIK   TECUNIC  OP  CATHETERIZATION. 

It  would  be  a  fruitless  ta.sk  to  try  to  learn  the  tcchnic  of  catheterization 
from  a  book,  as  it  can  only  be  attained  by  actual  practice.  For  this 
reason  we  shall  restrict  ourselves  to  making  a  few  necessary  allu&ions. 

To  pass  soft  catheters  or  sounds  the  jtenis  is  lifted  up  so  that  the  firet 
curve  of  the  urethra  becomes  obliterated  and  then  the  instrument,  pre- 
viously well  lubricated,  is  slowly  introduced.    Slight 'resistance  is  en> 
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coimteired  as  it  passes  out  of  the  bulb,  but  this  is  easily  overcome  by 
constant  though  slight  pressure,  the  instrument  passing  readily  into  the 
bladder.  When  using  the  Merder  catheter  care  must  be  taken  to  have 
the  end  of  the  instniment  glide  along  the  upper  wall  of  the  urethra.  It 
is  self-evident  that  the  employment  of  any  force  is  to  be  avoided. 
This  is  the  first  principle  to  be  obsen'ed  in  the  introduction  of  any  in- 
strument  into  the  urethra. 

The  passage  of  inflexible  instruments  is  perfonned  in  three  stages.    ' 

In  the  &rst  stage  the  instrument  is  carried  to  the  bulb.  Its  outer  end  i 
is  held  gently  between  thumb  and  fingers  and  the  hand  is  steadied  by  ] 
placing  the  little  finger  on  the  patient's  abdomen;  the  tip  of  the  instni-  ' 
ment  is  then  carried  toward  the  symphysis  pubis  and  the  fienis  is  lifted 
up  with  the  left  hand  and  drawn  over  the  instrument.  When  the  tip  ■; 
reaches  the  bulb  the  distal  end  of  the  sound  will  have  been  removed  i 
from  the  abdomen  about  90°,  • 

In  corpulent  persons  it  is  better  to  stand  on  the  left  side  of  the  patient,  ^ 
and  holding  the  instrument  laterally  over  his  left  thigh  introduce  it  I 
slowly  into  the  urethra,  at  the  same  time  swinging  the  shaft  around  to 
the  median  line  of  the  abdomen.  This  manipulation  is  called  tour  it 
demi-maitre,  while  if  the  instrument  be  held  between  the  patients  thi^ 
it  is  known  as  lour  de  mattre. 

During  the  second  stage  the  tip  of  the  instrument  must  pass  from  the 
bulbous  into  the  membranous  urethra.  In  order  that  it  do  so  the  distal 
end  must  be  carried  further  away  from  the  abdomen,  so  that  the  li^  1 
angle  becomes  converted  into  an  obtuse  angle.  It  will  help  materially  ' 
to  press  on  the  perineum,  against  the  convexity  of  the  sound  or  catheter,  ■ 
with  the  fingers  of  the  left  hand,  thereby  bringing  the  tip  of  the  instru- 
ment up  against  the  roof  of  the  urethra  and  thus  preventing  it  from  : 
catching  in  the  bulb. 

When  the  catheter  enters  the  membranous  urethra  the  third  stage  <rf 
its  introduction  begins,  in  which  the  instrument  is  simultaneously  lowez^ 
ed   and   pushed   toward  the  patient,  its  outer  end  being  carried  dovn  ■ 
toward  the  thighs  as  its  tip  passes  into  the  bladder. 

It  is  of  the  greatest  importance  to  hold  the  instrument  gently  between  1 
the  finger  tips,  and  not  grasp  it  forcibly  with  the  hand,  as  by  holding  it  ■ 
gently  one  is  able  to  feel  whether  it  is  going  the  right  way. 

When  the  second  stage  of  catheterization  is  entered  upon,  that  is, 
when  it  is  atlemped  to  pass  the  tip  of  the  catheter  into  the  membranous-  v 
urethra,  the  instrument,  when  lowered,  will  rotate  laterally  if  its  t^  i 
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.  iiiinii'i\\l  ^^  ii  ]Ms«t-s  out  of  the  bulb,  but  this  is  eaaly  overcome  h 
..•ii.i.ini  ili>>i:<h  -litihi  )<i\'ssutv,  the  instrument  pas^g  readily  into  tbc 
Mi.l.U'i  Wtii-n  iiMiK  the  Mt-t\-icrcathetercaremust  be  taken  tobiic 
ill,  .  ii.l  .•(  itu-  iii^ii'.;»unt  i;Ii.k-  along  the  upper  wall  of  the  urethra.  Il 
1 :  ..It  .1  ■>!> Ill  thilt  lh«  emptorment  of  any  force  ii  to  be  avoidei 
\  111:  1.  ill.'  ttist  ptinciple  u>  U- obson-ixi  in  the  intioducticm  of  any  in- 

.liiniuill  IIMi>  ill.-  li^v-lllM. 

I  111'  |>.i  ■'i.u'v  .<!  riiK-Mt'li,'  i;i^ir,inii-nts  is  perfonned  in  three  ctani 
til  ill,  11. -.1  .1  Kv  III.-  i;w:;-.:tiii-ni  i*  tamed  to  thc  bulb.  Its  outer  end 
I-.  ii.M  .tnilx  '■.  :tM-iti  ilr.iif.ti  .uid  Lni^'ni  and  the  hand  is  steadied  bv 
|.l  1. 1.1.- i!i.  Iv,;l.  -A^v.  .<;i  i!ti.- [>.i:u-ni's  abdomen;  the  tip  of  the  instni- 
III,  III  1.  ill.  11  ,  11  I,,!  !.'«.iii  i!;.-  ^Mii;'h\-sis  pubis  and  the  penis  is  lifted 
ii|,  ..!,!,  !ti,  l.i!  iii!i.!  .1!!.!  .ii.uMi  OUT  the  initlrument.  When  the  tip 
I.  I.  ti.  .  ill.  !■:  I!'  i'!,-  ,!i-;  ;I  ,;i.t  i>i  ilii'  s«.iund  will  ha^T  been  ^emo^'ed 

In, 111   |!ii      il',!,.ii',  II    il'.v  i  .■.'' 

I I  ■■-I,  ni  ]■. '.  ..<::  .■.:■.■  !','.:,■:  !,'  ^MTui  on  I  hc  loft  Side  of  the  patient, 

■  11,1  li,>i,lii.,-  ill.-  Ill ,::-. -v.:-!  !,i:.-'.,:ll\  oMT  his  Icft  thigh  introduce  it 

l,.«li  ml.' i!!.  i:.;!ri,  .1  i!'.'  ■,::••.■  ;vv.,- ^witii^ng  the  shaft  around  to 

ill.  I  111,  1 1  111  liii.-  .•!  :!i.-  .i' ■.',•;!■,  11      (■■■■s  !v.,ii'i[iuI;uion  is  called  lour  it 

■'■   "I.-  .-..  «!iil.  ii  ill.'  iti.;:, -v.-v.:  !\-  ;!ilil  Ih- iwtfn  the patjenta  thighs 

II   I  .  1.11. ■«  II    1  .    .■:.*  ■:.    "  .'.  '.■ 

Pimiii'.  ill,'  ....-ii.l  .i.i'.i- :!i.- ii;- .■!  :!-t' iitMi;:iiu-nt  must  pass  from  the 

l.iiU'.ni  .  ml,'  ill.-  m.iiil't.iti.'::--  i';i!!i;.i.      Ir.  oiiUr  that  11  do  SO  the  distal 

ill.  I  mil. I  1'.-  .  .1111.. I  iiinli.i  .in.i\  i:\-.:\  'Aw  .il'iKmu'n.  SO  that  the  right 
.iii.-Ji'  luii'iiii'.  i.'iiMii.-.l  ml."  .Ill  .'I'!',:-,'  .lUi'ji',  li  wtll  hdp  materially 
In  ]>ii-.M'ii  I  111-  ]<iiiiiiuiii.  ii';.iiii--i  ill!"  louii'xiiv  oi  ttu' ^mnd  Or  catheter 
HJiii  itii-  iin;;!'!'-  oi  ihf  li-lt  li.iiul.  tliiii'l'v  I'liiii'.iiij;  iW  lip  of  the  instni- 
iiiciil  ii|>  .i)'..iiii'-i  111!'  ii'i'l  i'(  ilii-  tiuilii.i  .111,1  liuis  prvvt'nting  it  from 
iMiiliiiii;  ill  (III-  l>iill>. 

WIii'ii  llii-  r.illiilrr  ciiti-i-i  itu-  iiu'iiil>t;)tii<ii'«  iiivihia  itii-  third  stage  of 
its  inli-iMliiilinii  l>i-j;iiis.  in  whiilt  tlu'  in^llllllH-nt  is>innilt:nu'<nislvlower- 
I'll  and  pu.ilnii  lowani  Ihi-  paliinl,  its  oiili-i  en,!  Wini-  carried  down 
toward  tho  ihif^hs  :is  ils  lip  I'asscs  inlo  tho  bliuliliT. 

h  isof  llu'ni'fati-sl  ini|H>rtainvloliolillhi- instrument  gently  bi'tween 
Ihc  I'lngiT  lips,  ami  not  urasp  it  foniltly  with  the  hand,  as  bv  holding  it 
gcnlly  one  is  able  to  feel  whether  i(  is  ff-nng  the  ri^ht  wav. 

When  the  second  stage  of  catlieleriziition  is  entere*!  ujKin,  that  is, 
when  it  is  attcniped  to  pass  the  lip  of  ihe  catheter  into  the  membranous 
urethra,  the  instrument,  when  lowereil,  will  rot-ite  laterally  if  its  tip 
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Itches  in  the  bulb  instead  of  advancing  into  the  membranous  portion. 
fif  it  be  held  finnly  in  the  hand, rotation  cannot  lake  placc.and  thus  a 
Li'aluablc  sign  as  to  whether  it  is  following  the  right  direction  is  lost. 


ASEPSIS   or   CATHETERIZATION. 

In  this  present  age  it  is  hardly  necessary  to  stale  that  the  passage  of 
[any  inslrunrtent  into  the  urethra  must  be  done  under  the  strictest  aseptic 
I  precautionth  The  only  question  which  arises  is  how  these  precautions 
[may  best  be  observed. 

In  order  to  ivmd  repetition  we  will  discuss  this  question  unduasepeis 
J  of  cystoscopy. 

2.    URETHROSCOPY. 

Urethroscopy  is  the  term  applied  to  that  method  by  means  of  which 
I  the  urethra  is  illuminated  for  inspection.    Its  beginning  extends  back 
to  the  first  part  of  the  last  century.    The  large  number  of  ua-throscopes 
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Fig.  14. — C*»pn'*  EleclroKopr. 


which  haM-  been  conslnicted  may  be  divided,  according  to  the  principal 
of  illumination  employed,  into  those  in  which  the  source  of  light  is  with- 
oul  the  body,  and  those  in  which  the  light  is  carried  into  the  urethra. 
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scopic  picture  is  impossible.  When  an  inflexible  tube  13  forced  be- 
tween the  closely  atljatent  walls  o(  the  urtlhra,  changes  in  the  vessels 
of  the  mucosa  are  produced  such  as  hypcra^mia,  an-Tinia,  and  allem- 
tions  in  color  and  lustn.'.  These  disadvantages  arc  increased  during 
urethroscopy  of  the  membranous  and  prostatic  porti(>n»,  where  the 
ttibe  has  to  be  pressed  with  some  force  against  one  of  the  n'aUs,  thus 
further  interfering  with  the  natural  conditions. 

The^e  things  must  be  borne  in  mind  and  an  endt-avor  made  to  dim!- 
nate  whatever  has  been  artifically  produced  before  drawing  c onclusJons 
concerning  the  condition  of  ihe  urethra.  If  such  a  course  be  pursued, 
urethroscopy  will  prove  to  be  a  diagnoc.tic  expedient  which,  for  certain 
kinds  of  cases,  cannot  be  replaced  by  any  other  method  of  investigation 
at  our  command. 

The  techntc  of  urethroscopy  is  exceptionally  simple.  Tubes  having 
obturators  and  varying  in  size  preferably  from  32  to  38  French  arc 
UAcd.  A  lube  is  selected  that  will  pass  through  the  external  mt-atus, 
which,  as  is  well-known,  is  the  narrowest  portion  of  the  urethra, 
without  difliculty  and  without  causing  pain.  The  larger  the  tube  the 
more  distinct  the  urelhroscopic  picture,  but  a  tube  which  h  too  large 
produces  great  pain,  causes  tears  in  the  mucosa,  and  so  ehungfs  the 
entire  picture  that  inferences  drawn  from  it  arc  erroneous. 

After  the  patient  has  urinated,  the  urethra,  if  sensalive,  is  cocainized 
with  a  2%.  solution  of  cocain,  and  the  tube,  smeared  wilh  Kathcler- 
Purin  is  jiassed  slowly  and  canrfuUy  down  to  the  bulbous  ponion 
exactly  as  any  other  urcthraJ  instrument  is  jiassed.  I  go  beyond  this 
limit  for  only  two  a'asons;  first,  when  there  is  cause  to  suspect  the 
presence  of  a  growth  or  an  ulceration  in  the  posterior  urethra,  and 
second,  for  the  puqwse  of  r<.'moving  such  a  tumor.  In  all  other  cases 
endoscopic  examination  of  the  membranous  and  prostatic  urethra  is 
to  be  avoided.  The  passage  of  a  straight  tube  beyond  Ihe  bulb  causes 
a  stretching  of  the  pronounced  curve  which  the  urethra  here  describes. 
It  frequently  j^vcs  rise  to  ha'morrhage,  and,  moreover,  so  distorts  the 
posterior  urethra  by  the  pressure  which  it  C-xerts  that  it  is  impossible  to 
dUiingulsh  between  the  changes  produced  by  disease  and  tho«e  pro- 
duced by  pressure  of  the  instrument. 

When  the  tube  reaches  the  bulb  the  obturator  is  removed,  the 
mucous  membrane  is  wiped  with  a  pledget  of  L«lton  wound  aroun<i  an 
ap))licn(or,  the  urelhroscope  is  set  up,  and  its  tube  pUiced  centrally  in 
the  long  axis  of  the  uathni,    The  tube  is  now  slowly  withdrawn  and 
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the  eye  follows  the  picture  which  is  presented  uniil  the  exiemul  orifice 
the  urelhni  is  reached.    Thus  the  entire  [icnilc  portion  of  the 
Is  examined. 

In  normal  cases  the  following  lecture  ts  presented :  At  the  end  of 
the  tube  a  tunnel  is  seen  whose  base  is  formed  by  the  edge  of  the  tube, 
its  apex  being  further  back,  and  its  sJdes  being  formed  by  the  walls  of 
the  ureibra.  (Griinfeld's  central  figure.)  If  the  tube  lies  in  the  long 
axis  of  the  urethra,  this  central  figure  will  form  the  center  of  the  urethro- 
soopic  picture,  having  the  form  of  a  fosseiie  in  the  deeper  portions, 
and  becoming  a  mere  iissure  at  the  meatus.  The  wall  of  the  tunnel  is 
formed  by  ihc  walls  of  the  urethra,  upon  which  the  color,  lustre, 
duplicature,  and  striation  of  the  mucous  membrane  are  to  be 
obM;r\«l. 

In  almost  all  parts  of  tlic  urethra  tlic  normal  color  is  white 
yellowish  white,  permeated  by  a  peculiar  shade  of  dark  red,  which  i 
most  intense  at  and  behind  the  bulb,  the  color  becoming  lighter  and, 
lighter  as  the  meatus  is  approached;  in  the  middle  of  the  urethra  it  ts| 
ytllonish  red  in  hue,  while  at  the  jossa  tuivUtiiaris  and  external  orificei: 
is  pale  yellow  or  white. 

The  lustre  of  the  normal  mucosa  is  unifonn  througlraut,  its  u; 
surface  appearing  moist,  shiny,  and  smooth. 

When  at  rest  the  walls  of  the  urethra  lie  in  contact  with  one  ani 
in  the  form  of  longitudinal  folds;  if  a  tube  be  introduced,  tlic  folds 
assume  a  radiate  arrangement  for  the  reason  that  the  tube  lies  pcrpen 
dicularly  to  a  cross  section  of  the  canal.   The  radiations  var>-  according 
to  the  size  of  the  instrument  which  is  inserted:  the  smaller  the  tub^ 
the  greater  the  number  of  plications,  and  vice  versa,  (Fig.  i6- 19.) 
pressure  of  the  tube  against  the  uretlira  obliterates  them. 

In  the  ^aces  between  these  folds,  striations  \ar%'ing  in  color  fitMit] 
pink  to  deep  red  arc  seen,  radiating  from  the  pcriplici^'  to  the  center  the, 
same  as  the  folds  themselves.    These  striations  arc  caused  by  bl 
vessels  in  the  submucosa.     If  the  tube  be  pressed  against  one  of 
urethral  walls  il  will  be  easily  recognized  that  ihe^  striations  are  not 
exactly  straight  lines;  they  may  also  be  obliterated  by  central  pressure 
(Fig.  16-19). 

Likewise,  areas  of  hypcncmia  and  ansmia  may  be  produced  by  pres* 
sure  exerted  in  different  directions. 

ScMnctimes  the  capillary  network  in  ihe  mucot^a  can  be  plainly  seen 
(Fig.  19). 
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Finally,  the  lacunse  of  Morgagni,  from  6  to  t3  in  number,  may  be 
obscr\c<l  as  fine  longitudinal  depressions. 


F\f,  tft. — Nomul  uirthiii  in  ihcivnlerot 
thir  cnvtrDous  purlion.  five  distinti 
lolcU  (ioni>crging  lowaid  the  rctitccMii 
Ifarat  MsmcDU  irCr!«lion  tire  wtn;  in  the 
Otha  lm>  tbej  bavr  been  oblilciultd  hy 
■be  prcMure  ai  the  lube.  The  congn- 
[  lion  in  lilt  pcriptxcry  <it  lhc»e  inn  >eg- 
antl  is  <lur  Ii>  Ihi'  ^mc  L-au>r. 


Fig.  17. — Notitwl  urethia.  TTircc  (olds. 
In  ti\r  [wu  tegtannth  M  llie  irfl  diulocl 
ttiialions  arr  tpm.  In  the  prriphet7 
ol  the  right  Mgmeni  there  <i  anifidal 
hvpcncmTa. 


Fig.  lH— Norroal  urvlhrj.  FiTT  (oldt. 
In  ihe  ihrce  upt"'  "xmenUi  thw*  i» 
nuilcrd  tmotion.  In  ifinither  iwnihe 
■iriatluu  are  inditlincl  uwin^  to  the 
Wtifickl  hxpmnnui  ai  ihc  periphery. 


Fig.  19. — Fouj  icgmrnu^  In  the  upper 
one  radiate  *triAilonii  Hte  Mtni  in  ihe 
1r(t  h>iiericmia  in  the  periplier^'i  in  the 
rigbl  and  loiiicr  Mgment*  the  votculu 
pimt  ii  ihnwn. 


Fig.  ao.— Acute  gnnorrhiTa.      Deep  teci  Fift-  11. — Gmnulu  urethritis   Eleiilioiu 

color  bi  the  periphenr  to  llie  rij^l  and  varj-ing  in  color  from  dark  rod  to  block 

below.     A  thick  airenk  o(  piu  pawing  arc  »««  near  the  center  in  the»«ipnenl« 

■RUMi  the  Geld.  above  and  10  [he  right.     In  Ihc  teg- 

menit  tu  Ihe  left  and  below  they  are 
near  the  periphery, 

If  wc  now  proceed  to  a  study  of  patholo^c  conditions  of  the  urethra, 
urethritis  will  be  ihc  first  to  intcnsi  us.    In  the  aculc  stages  urcthro- 
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KDp7  k  coatnindkalcd,  boog  pennissQiilc  only  in  emxptkNul 
wberc  doubt  djUB  u  to  diRrrcntul  '*"B"'***  between  duacnid  of 
arctbn  uid  gonorriwca  (Fig.  so.) 

Set-enU  fonn»  of  chnnic  urrthhtis  may  be  di0enotbtcd  by  means  of 
the  unnhrosrofic,  a  fact  wbJcb  is  o(  some  impovtuice  in  regard  to  treat 
mcnl.     Wc  hatr  long  been  famittar  with  the  sharply  ddbcd  drcum> 

ibcd  arras  of  hj-pcntmia  first  dncribcd  by  FOr&tcnheiTn.  which  occur 
dllfcrent  ;ari'v  of  ihi-  ['leniJc  utcthra,  and  al>o  n-ith  the  gmnuUr 


I 


Fl^  tf. — Chraftic  InAltnthv  umbriiia. 
Foyr  luUt;  no  MriatiocHi  Rd  muul«' 
Hon. 


Fk.  aj. — InlUiuniBifcia  ul  Liiu^'t  i[lMMlt 
In  ibr  U11WT  vf^MM  L-iRimMerilM  ~ 
NflncM  III  ihrr  Ipfi.    In  %ht  MKmwu  1 
Iha  Iflh  Mid  Wloa  hiriimaiUa  Bear  I 
peripbciTr. 


Fig.  K.  —  t.'liniiiK  Klanilulkr  anil  (nAh»-         Fig-  as.— t  tiniaiv  ((Unduiu  and  infiller. 
Uvr   iiTcihi'ltii.     Only  tm>  (fildi;    no  Uht  urcUiriiit-     The  lube  m  nc«  ccn- 

•irMiliini,      In   llw   uiit>rr  MgniftK  a  trnl   liul  Itn  loward  Ihc  uyfrt   wall, 

luuiu  ol  Mnqmi"'  liaviog  duk  red  Ttitcr  IMs  »rv  M<n,    Tothi  righl  and 

cdBn  ll  KMi.  abdvr  iherc  w  a  brana  of   Mo<|t>Kni 

and  lo  llic  ri|tbl  ol  Ihia  a  punt  lair  dc 
Mail  ol  |>u*.  Thrfv  bk  no  iiriaikUM. 
Tlic  liMun  arr  dc«p  icd. 

patdics  of  urethritis  granulosa,  whirh  arc  dark  rtd  or  black  in  color,] 
rvM<:ml»linK  than-  sci-n  in  trarhoma  (Fig.  21).  ] 

'llicM.'  forms  o(  urethriii-s,  which  arc  confined  to  the  upper  layer  of  the! 
urethra,  are  closely  related  to  the  infiltrative  forms,  which  occur  both! 
with  and  without  glandular  changes. 

Small  celh-d  inliltnuiunH  ulTcct  circumscribed  areas  of  the  siihmucosa 
to  greater  or  less  cxli-nl,  sometime*  peneualing  as  deep  as  Ifac  a>rpQra.J 
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cavemoMi.  A  pan  of  this  inrUlrute  bfcomes  converted  into  embry- 
onal connective  tissue,  which  in  turn  develops  into  scar  tissue 
(Neckcn,  Halle,  Wasscrman,  Finger).  As  a  result  of  these  alterations 
the  apjicanime  of  Ihc  surface  bctomes  changed.  The  muco&a,  being 
pooHy  nourished,  looks  pale,  and  in  the  worsi  rases  has  a  sinewy  white 
hue;  the  epithelial  cells  die  and  become  atratificfl,  as  a  result  of  which 
the  lustre  of  the  mucosa  is  lost.  The  thickeninj?  of  the  mucosa  prevents 
the  formation  of  fold*,  or  at  least  greatly  reduces  their  number,     Th« 


F](.  16.— INoriukiif  till' uci'ilirj)  mumut  Fig.  3^. — MuciUs  ukcration.    Thiii-iwg- 
imtntiraaF.    In th? uppmqtmrnt  ilirrr  ini-ni*     The  tikrr  ]t  above;  no  kiria- 

b  B  conjail  while  <tiii"*il  i"i"ialiiigo(  liiiiw;  ilfc(i  rrdnnkt  in  the  jirrijjhwy. 

IbkkecMd  rpithrliuni. 


Fig.  aft — PapLlloini  <■(  ihr  un-lliTa  In  ihe  ujipcr  ncipncnl.     'Hit  Ntui'iundlnfi 
ilouni  air  dwii  rni,  Virtiw  uriullnfu  ure  >«'ii.  !■>  tlic  right  inlillruliun. 

siriatioRS  arc  not  so  wdl-marked  and  nt  times  seem  entirely  wanting. 
<Fig.  23.) 

In  other  cases  these  changes  arc  not  very  apparent,  glandular  alTec- 
tkins  (Inminnling  the  urcthroscojiic  picture.  We  are  indebted  to 
Obcrtander  (or  a  thorough  study  of  these  glindular  forms  of  urethritis. 

The  inliltrale  aiiucks  Litlr(!'s  glands,  some  of  which  have  their 
orifices  on  the  surface  of  the  urethra,  while  others  empty  into  the 
lacuna  of  Morgagni. 

Under  nonnal  conditions  Littre's  glands  cannot  be  seen,  but  when 
(hey  becxime  inflameil  they  »how  as  small,  round,  dark  red  depressions 
about  OS  large  as  the  head  of  a  pin,  while  Mor^gagni's  crpyis  are  long 
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slit-like  openings  with  everted,  deep  red  edges.  When  pressed  upon 
by  the  tube  they  gape  so  that  the  point  of  a  small  sound  may  be  pushed 
into  them.  These  glandular  changes  are  usually  associated  with  more 
diffuse  infiltrations  of  the  submucous  tissue  (Figs.  33,  34,  25, ). 

Finally,  there  remains  to  be  mentioned  a  peculiar  disease  of  the 
urethral  epithelium  known  as  psoriasis  mucosa,  which  is  also  due  to 
local  nutritional  disturbances,  and  which  was  first  described  by 
KoUmann  and  Oberlander.  In  this  disease  the  surface  of  the  urethra 
is  covered  with  lustreless,  flat,  white  patches  which  are  thick  and  firmly 
adherent  at  their  bases. 

They  are  composed  of  thick  layers  of  dead  epithelial  cells,  both 
squamous  and  round  as  well  as  cylindrical,  which  microscopically  show 
only  a  nucleus  and  a  mass  of  colorless  detritus. 

All  of  these  infiltrative  forms  except  the  last  are  associated  with  some 
narrowing  of  the  urethra,  although  a  marked  degree  of  contraction  is 
not  present.  They  are  the  strictures  of  large  caliber  described  by 
Otis. 

In  true  stricture  urethrosa>py  has  neither  diagnostic  nor  therapeutic 
value,  because  the  constrictions  can  be  better  felt  than  seen ;  moreover, 
they  can  be  treated  better  without  the  endoscope  than  with  it. 

Ulcerations  and  tumors,  on  the  other  hand,  offer  a  very  satisfactory 
field  for  urethroscopy. 

To  the  first  class  belong  simple  erosions,  hard  and  soft  chancres, 
tuberculous  ulcers,  and  degenerated  gununata.  They  are  easily  recog- 
nized as  they  always  produce  loss  of  substance.  A  true  ulcer  is  always 
deeper  than  the  surrounding  tissue.  Erosions  result  from  simple  or 
gonorrhoroeal  inflammation  or  from  the  passage  of  instruments,  and 
may  occur  in  any  part  of  the  urethra.  They  are  small  spots  about  the 
size  of  a  millet-seed  and  arc  not  covered  with  epithelium. 

Soft  and  hard  chancres  are  usually  at  or  near  the  cutaneous  orifice, 
although  the  first  also  occur  in  the  deeper  portions  of  the  urethra.  The 
sense  of  sight  does  not  enable  us  to  determine  whether  a  chancre  issoftor 
hard,  so  conclusions  as  to  its  nature  must  be  drawn  from  theaccompany- 
ing  circumstances  of  the  case.  The  area  surrounding  a  soft  chancre  is 
usually  very  red  (Fig.  27).  In  hard  sores  the  infiltration  can  be  felt 
from  without. 

If  tuberculous  ulcers  are  present  or  suspected,  the  urethroscope  should 
not  be  used, as  it  may  cause  dissemination  of  the  tubercles.  Tubercu- 
losis of  the  urethra  gi\'cs  rise  lo  tight  strictures  which  withstand  all 
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treatment  except  operation.  On  the  surface  of  the  mucous 
membrane  nodular  granulations  and  ulcers  are  seen. 

The  tumors  affecting  the  urethra  are  polypi,  pa^Uoniata,  and  card- 
nomata. 

Polypi  are  vet)-  rare;  they  are  pale,  pedunculated  little  growths  which 
can  be  plainly  seen  and  easily  recognized. 

Papillomata  are  more  common.  They  invade  all  parts  of  the  urethra, 
but  hav-c  a  predilection  for  the  coUiculus  seminali^.  They  are  almost 
always  multiple.  If  they  are  discovered  in  the  anlcrior  urethra  the  pos- 
terior urethra  must  be  examined  with  the  urethroscope.  (Hg.  38.) 

Carcinoma  of  the  urethra  is  wr^*  rare.  It  produces  firm,  incurable 
stricture*,  which  can  alwaj's  be  jialpatod  from  without  and  therefore  re- 
quire no  urcthroscopic  inspection. 

3.    CYSTOSCOPY. 

Cxf'loscopy  is  a  term  applied  to  the  method  of  eKamining  the  bladder 
visually  by  means  of  an  instrument  introduced  through  the  urethra. 
The  efforts  made  to  attain  this  object  date  from  the  be^nnin^  of  the  last 
century,  Scgalas,  Fischer,  Dcsormcaux,  Cruise,  Fdrstcnhcim,  Stein, 
and  Griinfeld  followed  the  German  phj-sician  Bozzjne.of  Frankfurt-am- 
Main  (1807)  in  an  attempt  to  constnict  c)*stoscpic  instruments.  With 
the  exceptions  of  some  unimportant  details  their  methods  were  the  same. 
They  passed  a  tube  through  the  urethra  into  ihe  bladder  and  reflected 
light  into  that  viscus  from  without  by  means  of  a  minor.  Excluding 
Brucle's  diaphanoscopic  method,  which  was  never  made  practical  use  of, 
the  attempts  of  all  these  investigators  may  be  criticised  as  being  totally 
inade<)uale  for  the  purpose  for  which  they  were  intendetl.  Their  illum- 
ination was  defective  and,  moreover, only  a  very  small  area  of  the  bladder 
wall,  scareely  larger  than  the  lumen  of  the  tube  introduced,  could  be 
seen  at  one  time. 

It  was  Nitze  who  in  1877  first  fully  recogni7.cd  this  defect  and  intro- 
duced two  new  principles  in  the  examination  of  the  interior  of  the 
bladder,  as  a  result  of  which  cystoscopy  became  a  serviceable  method. 

He  established  the  fundamental  principle  that  illumination  of  a  hollow 
viscus  connected  with  the  exterior  of  the  body  by  a  long  narrow  canal  is 
possible  only  when  the  source  of  light  is  carried  into  the  vImus  itself. 
Furthermore,  he  maintained  that  even  if  this  requisite  be  fiJWIcd,  satis- 
factor}-  insjiection  of  the  bladder  could  not  be  made  unless  a  con»der- 
ablc  portion  of  its  surface  could  be  seen  at  one  new.    If  both  con- 
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djtioils  cnuM  lie  ftilfillcd,  then  tiy  moving  the  inslrumeoi  about  the 
whole  surface  of  the  bluddc-r  could  be  examined. 

Both  were  reaJir^  when  it  beramc  possible  to  earn*  an  electric  lisht 
into  the  bladder  without  caurJuR  jwiin  or  Injun-,  sihI  to  conslnict  an 
o(>ticiil  mstnimenl  mognifyinff  the  field  of  vi.Mon. 

The  electric  lijiht  was  demised  by  Nitzc  and  u  Viennese  instrument 
miOier  named  Leiler.  It  wa.s  supplied  b>'  a  platinum  wire  heated  to 
a  while  heat.  This  wire  was  toured  with  fi\as&,  the  two  together 
being  contnincd  in  an  irrigator  which  permitteil  a  current  of  cold 
water  to  flow  around  them  while  the  wire  was  burning,  and  thus  pre- 
vent injury  of  the  bladder.  It  i-s  the  same  methwl  which  Bnick 
applied  to  his  diaphanoscopic  Uluminaiion.  To  Nitze  belongs  the 
merit  of  rendering  Bruck's  method  of  ilhiminaiion  practioil  for  ex- 
amining the  bladder.  The  optical  apiwratus,  somewhat  similar  to 
a  telescope,  was  tnade  by  the  opiinan  HenKhe  in  ronfonnity  with  a 
suggestion  of  Nitzc's.  The  irrigating  apparatus  around  the  platinum 
wire  rendered  the  inslnimcnt  so  complicated  and  so  untvrtain  of  appli- 
cation that  it  could  be  used  only  with  dilVicully,or  not  at  all, and  for  this 
reason  cj-stoscopy  did  not  gain  entrance  to  the  practice  of  urologists  urtd 
surgeons. 

When  the  Edison  lamp  sutceeclcd  the  platinum  wire  a  change 
wrought  at  one  stroke.    On  the  point  of  the  caihetcr-likc  insirumcnl 
where  the  i^utinum  wire  formerly  was  placed,  an  Edison  himp  was  ati{ 
tached  and  connected  with  a  battery  or  accumulator  which  furnished  ; 
beautiful  bright  light  without  pixxlucing  much  heat.    Thus  an  unser-' 
viceablc  instrument  was  converted  into  a  useful  one. 

llie  irrigator  was  tliscurded  aa  superfluous;  the  instrument,  as 
of  introduction  as  any  alvcr  catheter,  worked  well  and  safely, 
change  was  an  important  one  for  cystoscopy.  Since  it  was  institute 
the  method  has  won  uni\ersal  recognition  and  become  the  comma 
property  of  the  profession.  To  this  diange  are  due  the  suq)risingl; 
fa\'orable  results  obtained  as  well  as  the  wide  propagation  the  methc 
has  undergone. 

This  improvement  in  the  instrument  was  made  public  at  about  th« 
SJimc  time  by  Nilzc  and  Dittel,  the  latter  being  represented  bj-  Dr.  Brto 
ner  at  the  Surgical  Congress  at  Berlin  in  the  year  1879. 

In  order  to  understand  the  cystoscope  and  cj-stc 
knowledge  of  the  second  principle  enunciated  by  r^^^H'       1  m- 
crease  in  the  apparent  dimensions  of  the  field  of  v^^^^^^.    i  of 
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an  optical  contrivance  is  indispensible.  This  device  consists  of  a  tube 
(R  Fig.  39)  having  an  objective  (O)  at  its  vesical  end  and  an  eyepiece 
(L)  at  its  external  end.  The  objective  consists  of  one  or  more  lenses 
which  throw  a  smail  inverted  image  (B)  of  the  opposite  object  (B'),  pro- 
portionate in  size  to  its  index  of  refraction,  into  the  interior  of  the  tube, 
where  it  lies  dose  behind  the  objective  and  is  reinverted  by  a  lens  (U) 
in  the  middle  of  the  tube  and  then  transferred  to  its  outer  end  against 
the  eyepiece  (B'),  which  acts  as  a  magnifjing  glass  and  enlarges  the 
upright  image.  (Fig.  29.) 

When  one  looks  through  the  eyepiece  he  sees  an  image  of  the  ob- 
ject lying  opposite  varying  in  size  according  to  the  distance  at  which 
it  is  removed.  In  the  words  of  Nitze,  "one  sees  in  the  inner  field  of 
vision  that  part  of  the  opposite  object  which  lies  within  an  imaginary 
cone  whose  axis  is  perpendicular  to  the  free  surface  of  the  objective." 
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Fig.  19. — Optical  Apparatus  of  the  Cystosoqw. 


The  size  of  this  cone  varies;  the  better  the  objective  the  larger  the 
cone.  In  the  best  instruments  which  I  have  seen  the  divergence  of  the 
cone  was  from  80  to  go  degrees.  The  aze  of  the  opposite  surface 
(bladder)  as  seen  in  the  inner  field  of  vision,  which  itself  remains  con- 
stant in  size,  is  increased  as  the  objective  is  moved  away,  and  there- 
fore the  details  of  the  picture  become  less  distinct;  it  is  decreased  in 
size  as  the  objective  is  carried  toward  the  surface,  thus  making  the 
details  larger  and  more  distinct.  The  natural  size  of  an  object  is  seen 
at  a  distance  of  about  2  cm.  (j  of  an  inch).  If  the  instrument  be 
carried  nearer  less  is  seen,  but  the  image  becomes  plainer  and  larger, 
whereas  if  the  objective  be  moved  away  more  is  seen,  but  the  picture 
is  less  distinct. 

From  these  statements  two  things  bearing  on  practical  cystoscopy 
may  be  learned ;  first,  that  as  errors  may  result  from  increasing  or  dimin- 
ishing the  size  of  an  object  beyond  its  natural  dimensions  one  should 
form  an  opinion  concerning  the  size  of  the  object  observed  by  varying 
the  distance  of  the  objective;  and  second,  that  objects  such  as  organs  of 
the  body  will  appear  distorted  because  their  more  distant  porUons  will 
be  diminished  in  size  while  their  nearer  parts  will  be  magnified.    If  the 
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examiner  knows  and  considers  these  facts  he  will  be  able  by  a  little  prac- 
tice to  eliminate  the  element  of  distortion  in  the  image  and  judge  cor- 
rectly as  to  its  size.  If  we  turn  our  attention  to  a  description  of  the 
cystoscope  itself,  of  which  there  are  many,  it  may  be  said  that  the  one 
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Fig.  31.— Niwe'a  Cystoscope  I. 


Fig.  30. — Nitze's  Cj-stoscope  I. 


Fig.  jj.^Xitie's  Cystoscope  II. 


which  is  almost  universally  used  and  which  suffices  for  nearly  all  cases 
consists  of  a  sound  having  a  Mercier  curve  and  a  shaft  from  22  to  25  cm. 
(9  to  10  inches)  in  length.  (Fig.  3c.) 
On  the  tip  of  the  sound  is  an  Edison  lamp  (E)  in  a  setting  which  is 
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onto  the  ^uft  (F).  Under  the  surface  of  ihe  lamp  ts  a  fine 
fnsidated  platinum  wire  which  becomes  connected  nith  the  insulated 
conducting  wire  of  the  shaft  when  the  lamp  is  attached.  (Fig.  31.] 

In  the  concavity  of  the  angle  formed  by  the  junction  of  the  shaft 
with  the  back  of  the  instrument  there  is  a  right-angled  prism 
whose  hypotenuse  lies  in  the  clongadon  of  the  back,  while  the 
base  falls  perpendicular  to  the  long  aus  of  the  shaft  and  the  up- 
right runs  parallel  with  the  shaft.  (Fig.  31.  P.)  The  surface  at  the 
hypotenuse  of  this  prism  is  silvered,  so  that  when  one  looks  through  the 
funnel  at  the  external  end  of  the  instrument  he  sees  the  objects  opposite 
the  free  cathetus  of  the  prism.  The  optical  apparatus  previou&ly  de- 
scribed is  placed  close  to  thb  prism,  so  that  one  really  sees  only  as  much 
of  the  oppo^te  bladder  wall  "as  lies  nithin  the  envelope  of  an 
inugjnaiy  cone  whose  axis  is  perpendicular  to  the  free  surface  of  the 
prism."     (Nitxe.) 

The  second  cj-stoscope  (Fig.  32.).  which  is  especially  adapted 
for  examining  the  fundu.s  of  the  bladder,  but  which  it  i.s  only  rarely 
necessar)'  to  use.  has  its  prism  (P)  placed  at  the  convexity  of  the  angle. 
At  the  junction  of  the  .Miaft  and  beak  a  mirror  (h)  ts  set  and  the  opti- 
cal  contrivance  so  placed  that  when  one  looks  into  the  instrument  he 
sees  that  part  of  the  bladder  which  lies  opposite  the  free  surface  of 
the  prism  (F). 

Nitze  has  also  mvcntt-d  an  instrument  which  is  called  the  irrigating 
cystoscopc.  The  object  of  this  instrument  is  to  irrigate  during  exam- 
ination whenever  the  interior  of  the  bladder  ii  made  turbid  by  pus  or 
blood.and  so  restore  its  transparency.  In  construction  this  instrument 
U  esseniially  the  same  as  the  one  first  described.  (Fig.  33.) 

Underneath  the  prism  arc  several  small  openings  which  communicate 
with  ft  canal  extending  down  the  end  of  the  funnel.  On  the  side  of  the 
instrument  there  is  a  larger  aperture  which  also  communicates  with  a 
caoai  running  the  whole  length  of  the  instrument.  These  canals  term- 
inate in  two  processes  (B)  and  arc  opened  and  closed  by  stop-cocks  (C). 
Thin  rubber  tubts  are  attached  to  these  proce>se<.  During  examina- 
tion an  a.'isistant  injects  clcarHuid  (Hydrarg.  oxycj'anat  solution  1-5000) 
through  the  lap  leading  to  the  smaJl  apenures  beneath  the  prism. 
In  this  way  the  prism  is  irrigated  and  freed  from  blood  or  mucus.  M  Ihe 
same  time  the  other  stop-cock  is  opened  and  the  turbid  fluid  allowed  to 
run  out.  This  arrangement,  concerning  the  importance  of  which  we 
shall  hav*e  something  further  to  say,  gives  a  more  limited  field  of  vision, 
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though  wiihaJ  a  clcan-r  one  than  otht-r  instruments.    The  in&lnimcnt 
itself  is  somcwhni  larger,  being  about  34  to  35  French. 


u 


^R-  ii-— Nhjw'*  irrlitniinK  Fig.  34.— Botoeaa  du  Rochcr'* 

cy»to«o|w.  mrgnloKopc. 

This  irrigating  cystoscopc  has  been  improved  upon,  being  made  with 
only  one  cunul,  which  a  larger  than  either  of  tho»e  in  the  original  in&tni- 
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ment  and  therefore  does  not  become  so  easily  doggctl  as  did  Ihc  finer 
ones.  In  using  tlic  new  instrument  it  is  ncccssan-  to  irrigalt  and  allow 
vhc  fluid  to  run  out  as  oflrn  us  llu-  picture  becomes  blurred.  The  size  of 
this  instrument  is  32  French. 

DitTerenl  in  construction  from  ;my  of  these  instruments  is  one  called 
the  mcgaloscopc,  which  was  invented  by  Boisscau  du  Rocher  (Fig.34). 
It  has  a  lamp  (L)  at  ilsenri  on  the  convex  side  and  ihc  optical  apparatus 
is  introduced  separately,  a  special  opening  (O)  being  prox-ided  for  it  at 
the  ohtiise  angle  formed  by  the  jiinclion  of  the  shaft  with  the  shortly 
curved  beak.  This  opening,  which  is  closed  by  an  obturator  during  the 
introduction  of  the  instrument,  is  used  forvrashing  out  and  tilling  th« 
bladder.  In  addition  to  it  there  is  a  special  double  irrigating  apparatus 
(("C  and  MM)  which  serves  to  keep  the  contents  of  ihc  bladder  free 
from  turbidity  during  Ihe  introduction  of  the  optical  apparatus  and 
which  can  also  be  used  for  inserting  ureteral  catheters.  (Fig.  34.) 

The  megaloscopc  differs  fnim  the  cystoscope  in  that  it  has  no  prism, 
thai  |M>ilion  of  the  hludder  will  which  lies  opposite  the  optical  apparatus 
being  brought  into  view.  The  instrument  is  awkward  and  unsuitable 
for  use. 

The  late  Dr.  Gtttcrbock  invented  a  cystosco]M:  which  is  vcr>'  useful  in 
many  cases.  It  differs  from  all  cj'Stoscopcs  previously  constructed  in 
(bat  the  cj-stoscopc  proper  consists  of  an  inner  tube  (Fig.  35.  b.)  which 
is  pas,sed  into  the  bladder  through  another  cathclerlike  instrument  (Fig. 
35  a).  For  the  bmp  (L.)  and  prism  (I')oi  the  cystoscopu-tuhe  there  arc 
corresponding  notch^  (F  and  6)  in  the  outer  tube.  When  u.<*ing  this 
instrument  it  is  not  necessary  to  wash  the  bladder  out  with  another 
caihcler,  for  it  can  be  irrigated  through  the  outer  tube  (Fig.  35  a.)  and 
the  inner  tube  introduced  as  soon  as  the  bladder  has  been  cleansed 
and  filled  with  water. 

Winter  has  prepared  a  cj-stoscopc  for  the  female  bladder  which  is 
thicker  and  shorter  than  those  usi-d  for  men.  Otherwise  it  docs  not 
differ  from  the  ordinar>'  instmments.  As  the  male  cy-stoscojjes  give  a 
good  view  of  the  female  bladder  Winter's  instrument  may  be  dis- 
pensed with. 

For  the  purjMMc  of  fixing  [}alhologic  conditions  of  the  bladder,  NitJte, 
and  after  him  the  instrument  maker  W.  A.  Hirschmunn,  of  Berlin,  con- 
structed a  photographic  cysctoacope  by  means  of  which  very  good 
■itlurc-s  of   the  interior  of  the  bUdder  can  be  taken.     The  principle 
this  instrument  is,  that  the  image  in  the  interior  of  the  tube  is 
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brought  10  the  ocular  end  and  photo^aphcd  by  a  camera  which  is 


u 


placed  there.    In  Vitzc's  inslrument  ihc  camera  is  round  and  eccentric 
IF^g-  36).  while  in  Hirschfcld's  it  is  angular  (Fig.  37).     The  latter  U 
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er  trt  handle  and  also  pcrmilA  of  an  exceptionally  rajnd  inserlton 
withdruwal  of  ihf  jtUiu-s  (Fig.  3;). 
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jr  cystoscopi-s  for  cathclcri^ng  the  ureters  have  been  de«sed. 
femnle  bladder  Brrani-r's,  which  wn&  one  of  the  first,  fulfills  all 
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fXiniiilWi  IlbMfttunodoDtUcoDvrzacklhiDQ^wfaiditbearvtcnl 
cadMter  b  piM>cd ;  the  lamp  b  who  on  the  cautrx  Mt,  so  thai  ooc  )i>olu 
■inixhi  throui^  the  tube  into  the  bladder  fFi)^  58). 


''I^  JQ.— Alhurmn'i  Urctcmil  CTtiwcap*. 
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1  \%.  40.^ — Cuper**  Ur«tcTal  CynioMxipe. 

An  inMrumcnl  intended  (or  catheterizing  the  ureters  must  be  app 
cable  to  both  sexes.  It  must  fuL&U  the  following  conditions:  the 
cnlheler  mtist  have  a  variable  curve  and  mu^i  remain  In  the  ureter 
when  tlie  melal  instrument  is  withdrawn;  it  must  be  so  cx>astruclod  aa 
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to  permit  the  Introduction  of  a  catheter  into  both  ureters  at  a  ^ngle 
sitting.     These   requirements  arc  nearly   met   in   .■Mbarran's    ureter- 


Tlir  Slanilsnl  Insiriimenl  Co. 


fig.  41,— llrliii-l«l  ili«)cnn«tlc  c<i«t(i»r«|ir.     Cold  lamp — wUtr  or  air  ((iUiUliiin — dimt  visioa. 
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In-  4>. — The  liriuiilord  Uc-uit  apfmxivK  c^AluHxipc  and  Acixssuiica;  orclcr  (ottiiM, 

dilators,  iCismK.  etc. 


cystoscopc  (ng-39).  and  arc  entirety  suppHed  by  my  new  ureter-cysio- 
scope,  the  cut  of  which  (Fig.  40)  offers  sufficient  explunatiun. 

Finally  the  instruments  intended  for  use  in  endovcsical  operations 
remain  to  be  mentioned.    Nilse  devised  a  good  snare  and  gaUano- 
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BcUield's  instnimcnt  (Fig.  41)  is  for  air  or  water  distension,  with  or 
wilhoul  a  lens  system,  and  is  the  fi«l  air-distension  cystoscope  evtr 
devised. 

The  Bransford  Lewis  opemlivc  cysioscope  (Fig.  42)  permit*,  in 
addition  to  intravesical  operative  u-orlt,  intra- ureteral  manipulations 
for  the  removal  of  calculi  and  the  dilatation  of  slriclure*.  as  well  as 
irrigation  of  the  pelvi.s  of  the  kidney  and  the  application  of  topical 
remedies  to  the  ureter.  By  its  use  deviations  of  the  ureter  may  al^  be 
determined.  Thus  it  is  seen  that  this  instrument  opens  an  entirely 
new  field  in  ureteral  surgery.  The  results  thus  (ar  obtained  have 
been  rerj*  gratif>nng. 

Tlie  universal  cystoscope  recently  devised  by  Dr.  Lewis  is  a  most 
ingenious  instrument,  (Rg.  43). 

With  one  sheath  and  three  periscopes,  this  cystoscope  embodies  the 
following  several  puiiJoses  :  Through  water-medium,  furnishes  right- 
angle  vie\v,  retrospect i\e  view  (for  inspection  of  the  prostate),  and 
direct  forward  view  for  observing  the  summit  and  upper  pan  of  the 
posterior  wall;  and,  in  connection  with  the  latter,  permits  catheteriza- 
tion of  both  ureters  at  once.  With  air-medium  and  the  ocular  window 
it  also  permits  double  ureter -catheterization.  The  sheath  is  simple 
and  free  of  impediments.  The  cold  lamp  in  the  beak  is  set  base 
upwards  and  bulb  downwards,  so  as  to  throw  the  light  in  the  direction 
desired;  and,  through  fenestra  on  both  concave  and  convex  sides  of 
the  bealw,  throws  its  raj's  in  both  of  these  directions.  It  b  well  pro- 
tected, at  the  same  time,  by  both  metal  and  glass  chamber,  the  latter 
obvlatiog  the  necessity  of  a  metal  bridge  across  the  heel  of  the  beak, 
which  would  cast  a  shadow  from  that  |X)int. 

A  new  arrangement  of  catheter- tubes  and  lenses  for  the  direct-view 
periscope  permits  full-sized  lenses,  notwithstanding  the  presence  of  the 
(ubt^'s,  thus  conserving  light  and  cnlarpng  the  field  of  vision.  Vesical 
irrigation  can  be  rapidly  accomplished  through  the  sheath  of  the  in^iru- 
ment.  The  outside  caliber  is  23  French.  The  periscopes  are  quickly 
interchangeable  without  removal  of  the  inslniment  from  the  bladder. 

W.  K.Otts,  by  substituting  a  hemispherical  lens  for  the  prism,  has 
produoH^Hk^-sloscope  having  a  field  four  times  as  large  as  that 
of  any  '  -riianijular  instrument.    The  lamp  in  this  iostrunient 

'  '    is  set  at  the  vesical  end  of  the  sheatli,  one 

shad,  the  other  being  supplied  by  an 
>cs  not  encroach  upon  the  inicmal 
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calibru  of  the  shaft  and  permits  the  use  of  a  larger  telescope  than  has 
been  heretofore  employed,  thereby  affording  a  greater  amount  of  li^t 
and  consequently  a  brighter  image.  (Figs.  44  and  45).] 

The  technic  of  cystoscopy  is  verj-  simple.  In  order  for  it  to  be  suc- 
cessful three  conditions  must  be  fulfilled: 

I.  The  urethra  must  freely  admit  the  instrument;  therefore  strictures 
must  not  be  present.  The  cystoscope  must  pass  so  ea^y  that  do 
bleeding  is  produced,  for  if  hemorrhage  occur  the  prism  will  be  soiled 

A 


I  i^.  45.  -  A.  tiitil   i>f   vi'-ion   i;i'''"ii  I'y 'li''   '  •li'^   iTSloscopf,   B, 

and  the  vit'w  of  llif  blsiddcr  will  become  obstuR'.  Tht;  introduction 
of  the  instrument  presents  no  difficulties,  being  the  same  as  that  of 
any  metal  catheter,  except  that  in  order  to  pass  over  the  internal 
sphincter,  the  instrument,  owing  to  its  short  beak,  must  be  depressed 
more  than  a  catheter  having  a  greater  curve. 

2.  The  bladder-walls  lie  in  apposition  when  the  viscus  is  empty  and 
therefore  it  must  be  distended  so  that  a  good  view  of  all  its  ])arts  can  be 
obtained  and  the  beak  of  the  cystoscope  freely  moved  about  in  the 
vesical  cavity.  A  contracted  bladder  (concentric  hypertrophy),  for 
example,  with  considerable  diminution  in  capacity  makes  the  perform- 
ance of  cystoscopy  impossible. 
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3.  The  bladder  must  be  filled  with  a  clear  medium  so  that  its  walls  can 
be  plainly  seen. 

Distension  of  the  bladder  with  a  transpaifnt  medium  is  n-curcd  by 
injecting  into  it  a  1 15000  solution  of  oxycyanatc  of  mercury  by  means  of 
a  catheter  and  hand-syringe  or  irrigator.  From  100  to  150  cm.  [3  fo  5 
fluid  ounces,]  are  injected  and  allowed  to  run  oui  again  \intil  the  fluid  re- 
turns absolutely  dear  and  transpan-nt.  Then  from  150  to  200  ccfj  to  7 
ounces]  are  injected,  the  catheter  withdrawTi,  and  the  c)'stoscope,  care- 
fully disinfected  and  smt-ared  with  "Kathctcq>urin"  [sec  page  50) 
introduced.  Oil  and  va.icline  cannot  be  used  because  they  soil  the 
prism. 

In  sensitive  patients  the  urethra  may  be  cocaini7.ed  by  injecting  from 
5  to  8  grammes!  I  to  i\  fluid  dmchmsjof  a  2  per  cent,  cocaine  solution, 
and  having  the  paiient  hold  it  for  ihrcc  minuteii.  Cocainization  of  the 
bladder  is  inadmissible  an  account  of  the  danger  of  poisoning.  Before 
introducing  the  cystoscope  ic  is  well  to  test  the  s.trength  of  the  current 
which  lights  the  lamp.  During  its  introduction  the  current  must  be 
turned  o^. 

We  now  come  to  a  short  consideration  of  what  can  be  accomplished 
with  cystoscopy,  and  in  order  that  pathologic  conditions  may  be 
better  understood  we  will  first  describe  the  pictures  presented  by  the 
normal  bladder. 

As  to  its  color,  the  normal  mucous  membrane  of  the  bladder  varies 
from  bright  yellow  to  pink;  itisonlyal  the  base  that  a  somewhat  redder 
hue  is  seen.  The  longer  an  examination  is  continued  the  greater  the 
quantity  of  urine  poured  out  from  the  ureters  into  the  Madder,  and  con- 
sequently the  color  becomes  redder  because  of  the  constantly  increas- 
ing yi'lluwncss  of  the  medium.  Likewise  as  the  brightness  of  the 
light  dimim^hes,  the  tone  of  color  assumes  a  redder  tint,  so  that  it  be- 
hooves us  always  to  examine  with  a  bright  white  light. 

Besides  the  color  the  delicate  ramifying  blood  vesseb,  which  are 
especially  well  developed  in  the  fundus,  attract  attention.  They  form 
pictures  similar  to  those  seen  in  the  fundus  of  the  eye  with  the  ophthal- 
moscope (Kgs.  46,  47,  48). 

On  the  bladder- walls,  especially  on  the  superior  and  lateral  portions, 
small  longitudinal  and  transverse  protruding  arches  are  seen,  which 
are  composed  of  bundles  of  muscular  fibres  given  off  from  the  detrusor 
vesjcK  (1-ig.  49)-  On  the  fundus  they  arc  not  so  distinct  because  of 
their  firm  attachment  to  the  neighboring  parts. 
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If  these  bands  become  firm  and  form  unyielding  columns  we,  have  the 
so-called  trabecular  bladder  (vessie  d  colonnrs),  a  condition  which 
aU'ays  results  from  increased  work  put  on  ihc  detrusor,  us  for  instance, 
that  caused  by  stricture  or  hypertrophy  of  the  prostate,  (Fijp.  50  and  51). 

Between  these  trabeculic  are  oftm  found  dec|)  pocket-like  recesses, 
the  so-ialled  diverticula,  which  look  like  deep  excavations  in  the 
bladder-wall. 

If  the  instrument  be  drawn  back  from  the  middle  of  the  vesical 


Fig.  46. 
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cavity,  a  portion  of  the  circular  field  of  vision  representing  the  bladder, 
wall  will  disappear.  Thi*  will  be  taken  from  the  semilunar  shadow 
corresponding  to  the  internal  orifice  of  the  urethra.  This  shadow, 
which  ha.s  an  upward  incunation,  Ls  due  to  the  fact  that  a  part  of  the 
prism  is  covered  by  the  sphincter  \tsica;  muscle.  Under  normal  con- 
ditions thu  shadow  or  fold  is  smooth,  fine,  and  partly  transparent. 
(Figs.  S3.  S3.  S4»  55)- 


Any  arcJictl  promin^nrvs  which  muy  be  prrscnl  al  the  sphinctei', 
as  for  example,  such  as  occur  in  proslaiic  hypertrophy,  are  character- 
ized by  protubemnces  or  irregularities  of  the  sphintcric  fold,  together 
with  darkened  areas  here  and  there  (Fig.  56).  If  the  beak  of  the 
cystoscope  be  cairied  downwards,  the  base  of  the  bladder  is  brought 
into  new;  and  if  it  be  pushed  a  little  backwards  and  turned  a  litdc  to 
the  side,  the  urethral  elevations  are  seen,  although  they  are  not  always 
equally  well-marked.    They  generally  resemble  the  frustum  of  a  cone 


hig.  01, 
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in  shape,  and  on  Iheir  summit  have  the  slit-like  opening  of  the  ureters. 
(Fig*.  57,  58,  59,  60). 

If  one  watches  these  fis-<ut¥s  for  a  short  time,  they  will  be  seen  to  swell 

up  swJdenly,  or  make  a  convulsJve  movement,  and  at  the  ^amc  time  an 

■•i^dy  will  be  obscr\-ed  in  the  vesical  fluid.    These  phenomena  arc 

x)  by  the  discharge  of  urine,  which  occurs  at  greatly  varying 

Is. 
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FunhemvoiT.iaauacf  influmnation,  lUcenttioii,  hunon, stones, 
sDil  foraica  bodiM  and  tbo  ia  ccnaio  renal  affectiom,  Uic  c>'^o6ct^ 
sbou-s  striking  pkluns  whkh  m  of  gimi  '^hgrrf^r  value. 

The  pidnm  of  crslitb  uv  nccpliooiBy  wied.  In  the  acute 
lontw,  in  wUrh  cystoioopy  tboM  be  avoided  U  powiMr.  the  b«sc  of 
the  bladder,  apedaMy  amood  ibe  spteiclef,  is  seen  to  be  deep  tod. 
Uponi'loMiT  in»pmion  it  i^Men  that  thbndaeasbducloa  wrll-de^-rl- 


n«  70. 
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oped,  fincxiksrulBr  network  (cyttiiis  colli  gonNOffhokaututa  et  subacitta). 
In  the  chronii:  fonns,  which  t'orn.'Apond  to  the  dilTerrnt  varieties  of 
vesical  catarrh,  putTincss,  »>ftenin];  nn<l  rcdnn»  of  the  mucous  mem- 
brane, tOf^hcr  uiih  the  secretion  present  arc  the  conditions  wlitcfa 
meet  the  rye.  The  mucoiisi  membrane  has  n  spongy  a[>|)carancc,  looks 
velvety,  and  sometimes  presents  sw<.-{Unpi  so  lliick  that  thej'  may  be 
mistaken  for  tumors.    A  distinct  vascular  network  is  no  longer  per- 
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ceived,  the  surface  of  the  bladder  looking  dull  and  cloudy.  The  secre- 
tion is  shown  in  dilTerent  ways.  Despite  careful  irrigation  scales  and 
flakes  arc  seen  floating  in  thefluid,  or  grayish  white  shreds  resembling 
snowtlakcs  are  observed  clinging  to  the  bladder-wuU  or  fioaling  free 
in  the  liquid  medium  (Fig.  56). 
K  Tubeiculoux  cystitis,  according  to  my  experience,  only  rarely  gives 
^^^trasteristic  pictures.  In  such  cases  nodules  circumscribed  by  a  dark 
^^^H border  are  seen;  they  are  most  plentiful  on  the  floor  of  the  bladder 
^^^^HSi  and  63).  Advanced  cases  show  distinct  ulcers. 
^^^^flfiore  of  the  bladder  sliow  remarkably  beautiful  pictures  in  which 
polypi,  pedunculated   and  sessile  pa[»Ilomata,  cauliflower  and  fram- 
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besioJd  excrescences  are  clearly  seen  projecting  from  the- bladder  walls 
(Figs.  63,  64,  65,  66,  67,  68.  69). 

Vesical  calculi  ofTer  not  lei>£  profitable  pictures.  They  arc  seen  either 
in  their  entirety  imsurrounded  by  the  mucosa,  or  partly  concealed 
by  it  (Figs.  70,  71,  72).  One  can  form  an  opinion  as  to  their  aze  and 
shape,  flisccm  whether  they  are  smooth  or  rough,  and  also  recognize 
their  color;  from  lhe:je  attributes  conclui^ions  conccmin){  the  nature  of 
the  stone  can  be  drawn. 

Foreign  bodlcit,  sudi  as  catheters  and  hairpins  (Figs.  73  and  74)  are 
easily  seen  and  their  size  and  position  recognized. 

Vesicles  are  seen  most  frequently  at  the  sphincter  (Fig.  53).  White 
placques,  called  leucoplakia  vesica;,  arc  shown  in  Fig.  75.    Groups 
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of  red  pellucid  vesicle*  rcwmbling  dustvn  of  gntpcs*  the  M-call«d 
cedcnia  buUosum,  are  shown  in  (Fig.  7O). 

A  catheter  lyinf;  in  the  ureter  with  the  shadow  itbove  is  depicted  in 
Fig.  77,  while  in  Fi>;.  ;8  a  proliferation  of  tissue  often  found  at  the 
neck  of  the  bladder,  knonn  as  cviliiis  cM  proiiftranx  MdaruOoso,  i« 
displayed ;  it  may  U-  mistaken  fur  a  tumor. 

If  after  Ihia  brief  sketch  we  were  to  review  ilie  practical  value  of 
cystoscopy  in  the  diagnosis  of  dise^iscs  uf  the  bladder,  we  should  lay 
that  it  surpasses  all  methods  heretofore  enipbyvd  in  the  certainty  with 
which  it  enables  us  to  make  a  diagnosis  and  in  the  abundance  oi  its 
results,  furnishing  us  as  it  does  uilh  a  means  of  rcoogniziog  all 
pathologic  conditions  that  occur. 

Formerly  those  casc<i  of  hypertrophy  of  the  prostate  in  which  only  the 
vesical  portion  of  the  gland  was  in\-olvcd  could  be  diagnosticated  only 
within  probability,  whereas  now,  the  rystoscopc,  by  bringing  the  pro- 
tuberance, directly  before  the  examining  eye,  makes  their  recogniiioa 
absolutely  certain. 

For  tho  diagnosis  of  cj-slitis  the  cysioscope  is  generally  not  required, 
although  by  its  use  tubercles  can  be  demonstrated  in  the  early  stages  of 
thejr  development,  before  the  specific  bacilli  are  found  in  the  urine. 
Therefore  the  methods  may  prove  of  great  value  in  certain  cases. 

Without  the  cystoscopc  the  existence  of  ulcerations  of  the  bladder 
can  only  be  conjectured ;  cystoscojiy,  however,  makes  their  recognition 
certain. 

The  greatest  triumph  of  cystoscopy,  though,  is  in  vesical  tumors. 
While  it  is  true  that  in  most  cases  the  prtscnce  of  tumors  can  be  inferred 
from  the  course  of  ihc  disease,  yet  the  symptoms  may  deceive  us  and 
sounding  and  iialpution  may  fail  us,  whereas  cysio»copy  affords  assur- 
ance of  thdr  presence. 

A  matter  of  even  greater  im])oniince  is  their  early  recognition  which 
cystoscopy  n-nden;  possible.  Cases  in  which  the  course  of  the  malady 
furnishes  scarcely  an  inkling  .as  to  the  nature  of  the  disease  are  made 
dear  by  inspection  of  the  bladder.  Thus  the  advantage  of  early  opera- 
tion is  conferred.  That  the  chances  of  cure  are  greater  the  eariicr  the 
tumor  is  removed  rwjuircs  no  eiiplanalion.  In  many  cases  cystoscopy 
will  teach  us  the  kind  of  tumor  nith  which  wc  have  to  do,  and  finally  it 
will  apprise  us  of  the  location  of  the  growth. 

For  detemiining  the  site  of  the  growths  the  irrigation  cystoscope  is  of 
great  value.    If  the  bladder  be  examined  while  it  is  being  irrigated,  the 
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parts  composing  thf  field  of  ^^sion  will  be  replaced  by  others  prcnoiisly 
concealed.  Therefore  this  method  is  especially  applicable  for  studying 
the  condition  of  the  pedicle  n-ith  reference  to  subsequent  operation. 

As  far  as  vcracal  calcitli  are  concerned  the  sound  suffices  for  the 
Ttutjorily  of  cases.  It  is  w-ell- known,  however,  that  there  are  stones 
which  cannot  be  felt  despite  the  most  careful  examinations.  The  same 
thing  may  also  happen  in  cj-stoscopy,  a  stone  bang  overlooked  though 
the  bladder  be  well  illuminated.  Such  failures  occur  especially  in  those 
difhcult  cases  in  which  the  calculus  lies  embedded  in  a  saculation  and 
is  portly  covered  by  the  bladder-wall.  At  all  events  two  methods  will 
enable  us  better  to  avoid  making  an  erroneous  diagnosis  than  will  one. 

Cystoscopy  is  inconlestably  better  than  any  other  method  of  e:[amina- 
tion  for  determining  the  presence  of  a  foreign  body  in  the  bladder.  It 
al&o  supplies  information  concerning  the  location,  form  and  aze  of  the 
foreign  body  and  makes  its  removal  per  vias  naturaUs  possible  in  cases 
which  otheru-ise  u-ould  have  to  be  subjected  to  a  cutting  operation. 

Finally  there  remains  to  be  mentioned  diseases  of  the  kidneys,  the 
diagnosis  of  which  made  an  unanticipated  advance  as  a  result  of  cys- 
toscopy. Wc  need  not  explain  how  difficult  it  was  in  many  cases  to 
delenninc  whether  bladder  or  kidney  was  the  seat  of  the  malady.  All 
the  aids  which  we  formerly  possessed  woidd  at  times  fail  us.  The 
couisc  of  the  disease,  palpation,  estimation  of  the  quantity  of  pus, 
polyuria  and  oliguria,  the  cliaracter  of  the  haemorrhages,  and 
microscopic  examination  were  in  many  cases  assuring,  but  in  others 
they  dtd  not  enable  us  to  reach  a  positive  dlagno^i^.  Here,  again. 
the  ^loscopc  instituted  a  welcome  advance. 

By  examining  the  bladder  we  can  Icam  whether  the  source  of  hscm- 
orrfaage  be  here,  by  bringing  the  ureters  into  the  6cld  of  vision  we  can 
ascertain  whether  there  are  two  kidneys  and  w-alch  the  urine  coming  from 
each,  noting  whether  one  Is  bleeding  and  whether  pus  is  issuing  from  one 
or  both  ureters. 

In  exceptionally  well-marked  cases  no  difficulties  are  offered,  but 
when  the  amount  of  pus  is  small  in  proportion  to  the  quantity  of  urine 
poured  out.  then  the  ingress  of  the  slightly  turbid  fluid  into  the  liquid 
medium  contained  within  the  bladder  is  jierceived  only  with  difficulty, 
or  not  ai  all;  when  the  patholo^c  urine  is  clear  and  free  from  blood,  or 
contains  blood  only  in  microscopic  quantity,  it  will  be  quite  impossible 
to  make  a  diagnosis  by  observing  the  ureters. 

Cystoscopy  has  helped  us  over  these  difficulties  by  enabling  us  to 
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. .t;;;rtiTi.-.t  '.':■.<  v.u  "ir^  w-ithmn liiH-nrnfort  orinjun-  to  thf  patiLTi;.  Tr,- 
cin  I"'  r.i-ily  .i..ni  in  all  t.i-i>  in  which  the  uniers  arc  risible:  when  :::t; 
lir  ■iiilii'Miii  ImIwiit.  fl>lli^  of  mucou?  mcRibranc,  or  are  coven-d  "■' 
liy  iruliii  ■.;l.c.  iir  have  their  orifices  distorted  bt^yond  recognition,  ther 
MLiivirjlly.  ■.:yr!ir.il  i.;t'.!ulfri/.alion  has  limitations.  Such  conrti'Jon.-. 
hinviM-y,  afi- 1  \nciion;i!.  In  mo^i  eases  it  can  be dctennined  n-ithcr:- 
t.iimy  iM!i  iii  till  r.i:  lit  -!  -i.ii;rs  of  a  disease  not  only  whether  the  kidcey: 
are  ,i;!i  >  >il.  I'.:;,  rr.i'Viiivir.  which  kidney  is  ihc  seat  of  the  alTcctio;. 
I'iir!;<;;\ii':i'.  ,iii  i^h.'.  lan  br  iiained  as  to  how  far  the  other,  rclaiiiu; 
hial:';y  ki.lr.i  \  i-  f;iiL;iiiiiiilly  active,  and  thus  conclusions  drawT.  a;:c 
v.-h.-:':.!  ;■  ■-;  ir,i'.i>>:i  ;.;iiiiii-i--  ri--i:li-.  We  shall  discuss  these  condition- 
in  i  -.v.  i:i  .,;;.■■;;.  ;■  ;m-:  nl  a;:r  work. 

hi  ■'■■.:<]  .-I'-.i  ■■■■I'  ■.\]]]  ~.i\  a  U-.\  words  in  regard  to  the  thcrapeuiic 
■.  .il  .1  i!  ' ;.  •■■--••:■).  Vh'.-.v  tan  lie  no  correct  therapy  without  correct 
.!; :.'.  \-    ■.  -■■•-  io\  !-  '.;:i-  '-.ily  leriain  method  of  diagnosis  in  i 

■r.l'i'  .  :■  i-  ■■   ■."M' <  ;::at  il>  therapeutic  value,  thoujih  in- 

.l:;i .  ■.  ;  ;■■.  .,'i :  ■'..  .■>  \:-  .:i,..:rii-!i.  vahie. 

1;  .■  .-  v  .il-i :  :  -..-a  ' :!:■■■ :  riMi-  in  treatment  in  that  it  enable? 

■::']■  ]■■.  .I'.i  ■-! ;  .:i,>r- -.'iili  the  >narc'andcut  them  olT.and 
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ili-hi:!/  '.'•'.'   pi  Ui-  I  if  ilie  kidney.     We  shall  refer  to 
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^-,M■-;-    '  ■!     .M  m  I  I  KI/\Um\     Wp    CYSTOSCOPV. 

■■i  ■■.■  ■  ■■:    ..-■■■■:.    I  ..'ii.  ;i  :i.;,i;ioii  and  cystoscopy  are  three  in 
..<■]:.  I.  •■    ■.••.:■'.'  :■  ihf  i'i--.r;::iii-ni>  aseptic;  2.  to  keep  thctn 
a-i  :■;!■  ;  ,;.  I"  ii-:;"d-;.  i-  linin  in;o  rln'  Middir  -till  aseptic. 

'I  111  ili-iniii  '.inn  of  laihii.-i-  .;nii  ilu-  i y-tn-iniie  must  be  considered 
sr|iaiatrt\. 

\11  kind- 111'  lailu'ii  i>  Nililnn'-.  thr  >ilk  well,  die  English  and  metal 
in>hnnniii.  i:in  ]>\-  sierili/id  widi  lioilin;j  walir,  the  only  dilTcrcncc 
liiim:  ihai  all  -iifi  iti-lrimienl>  have  to  he  Imitrd  fur  live  minutes  in  a 
>ii|ier  -auir.iuil  Miluiinn  of  aninionimii  sulphate,  while  for  metal  instru- 
iiiint^  jilain  waU'v  may  be  used.  The  ammonium  solution  is  not  to  be 
used  for  nu'ial  instnnucnis  because  it  makes  Ihem  unsij^hlly  in  appcar- 
iiiie,  and  it  U  rei[\iin-(l  for  soft  instruments  only  when  Ihey  must  be 
steriliwd  quickly.  When  there  is  suflicient  time  for  their  pre])aration 
Ihey  may  be  done  up  se]iarately  in  lint  or  linen  clothes  and  kepi  for  two 
hours  in  :i  steam  sterilizer.  This  latter  method  is  the  best  one  for  the 
lonf;  slender  ureteral  catheters. 
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tc  striking  pcnnt  about  this  method  of  sterilization  is  that  the 
catheters  do  not  touch  one  another,  3R<1  that  the  parts  of  an  individual 
catheter  do  not  come  in  contact;  otherwise  the  varnished  i^llc- webbed 
itheters,  in  which  class  ureteral  catheter?  also  belong,  would  become 
cy.  Each  catheter  must  therefore  be  wound  up  separately.  If  this 
\he  done  they  will  remain  in  Rood  condition,  neither  looks  nor  consis- 
tency being  affected,  whereas  repeated  boiling  in  ammonium  solution 
makes  them  soft  and  unsightly.  Thus  it  is  seen  that  while  metal  in- 
struments alwit>'s  should  be  boiled,  Ihe  pliablt.-  ones  should  be  so  treated 
only  when  it  is  ncccssar>'  to  sterilize  them  in  a  patient's  bouse,  or  when 
already  sterilized  one^  cannot  easily  be  obtained.  In  ho«<pilal  and  dis- 
pensary practice  it  will  be  found  most  convenient  to  sterilize  them  in  a 
steam  sterilizer,  tying  up  a  number  of  similar  instruments,  each  in- 
dividual one  bdnf!  wound  around  with  cotton  or  lint  as  previously  de- 
scribed, and  put  into  a  cloth,  having  one  for  X(!laton  catheters,  one  for 
silk-web,  one  for  Mcrcicr's  and  so  on. 

Both  methods,  either  boiling  for  five  minutes  or  steiilizing  by  steam 
for  two  hours,  renders  the  instruments  thoroughly  aseptic.  As  regards 
vesical  cathuters  it  ha»  long  been  known  that  these  methods  suffice,K>  it 
is  not  neccssarj-  to  adduce  c,xperimcnt,il  proof  of  tlic  fact.  Whether  the 
slender  ureteral  catheters  could  be  made  aseptic  by  subjecting  them  to 
steam  sterilization  required  demonMration,  and  so  for  the  purpose  of 
deciding  the  question  I  instituted  the  following  experiment.  The  cath- 
eters were  thoroughly  soaked  inside  and  ouUide  in  streptococcic 
bouillon  and  after  being  dryed  »x*re  placed  in  thi^  steam  sterilizer  lor 
two  hours,  and  tlicn  cultures  taken  from  thcni  in  two  tubes  of  bouillion 
and  two  Petri  dishes  of  fluid  agar.  These  four  culture  media  remained 
sterile  after  three  inoculations. 

In  reference  to  keeping  the  catheters  sterile,  the  method  of  sierili- 
ation  by  steam  is  to  be  preferred,  as  the  instruments  remain  perfectly 
aseptic  as  long  as  they  arc  not  taken  out  of  the  doth  In  which  they  are 
done  up,  and  it  is  not  nccessar)-  to  take  ihcm  out  until  just  before  they 
arc  lobe  used.  Boiled  instruments  must  be  kept  in  sterilized  cases,  as  it 
does  not  do  to  leave  them  in  the  ammonium  solution  for  they  become  soft 
and  also  loose  their  smoothness.  That  their  transference  to  sterile  cases 
complicates  the  proceeding  is  sclf-e\ident. 

If  Ihe  patient  has  to  cathcteriix  himsell,  I  ftnd  the  best  method  forhim 
to  employ  is  to  place  the  instrument,  after  washing  it  carefully  in  run- 
ning water,  in  a  i :  looo  solution  of  corrosive  sublimate,  laying  it  horizon- 
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tally,  so  that  the  fluid  can  gain  access  to  the  inside  of  the  catheter  as  well 
as  coming  in  contact  with  its  exterior.  Enamel  catheter- cases  arc  the 
b»t-  The  instrument  is  kept  in  one  for  twenty-four  hours  and  then 
taken  out  and  laid  on  a  sterile  towel  or  a  clc;in  handkerchief.  It  can  be 
used  at  once  or  be  rolled  up  in  the  cloth  until  it  is  used. 

That  the  sublimate  solution  remaining  on  the  catheter  produces  irrita- 
tion of  the  urethra  is  a  tradition  which  I  have  not  been  able  to  confirm, 
and,  moreo\'er,  is  one  which  h;is  no  probability,  becau.se  the  catheter  is 
smeared  with  a  lubricant,  so  that  the  sublimate  docs  not  come  in  contact 
with  the  urethra.  However,  if  it  be  desired,  the  instrument  may  be 
rinsed  with  sterile  water. 

ThccystoscopcrequiresdilTerent  treatment  than  ^>ounds  and  catheters 
for  it  bears  neither  boiling  nor  heal  of  the  Merilizer  even  though  its 
ocular  be  protected.  The  rea.son  why  it  cannot  be  heated  to  loo*  c.  or 
more  is  because  the  piism  is  cemented  into  u  soUd  metal  setting.  This 
accouplement  between  metal  and  gLiss  withstands  ti\e  heat  very  badly 
because  the  expansion  of  the  two  materials  is  entirely  different.  Further- 
more, as  the  cement  used  to  unite  the  two  has  a  special  axpansivcness,  it 
is  impossible  to  prevent  the  prism  from  becoming  loosenod  by  repeated 
boilings  and  thereby  permit  water  to  gain  access  to  the  space  produced 
between  the  prism  and  its  setting.  The  manner  in  which  further  dam- 
age is  done  deiwnds  entirely  upon  circumstances.  If  it  sliould  happen 
now  and  then  that  a  cystoscopc  be  heated  repeatedly  to  too"  c.  without 
injuring  it  and  allowing  water  to  get  into  it,  the  circumstance  must  be 
considered  as  altogether  fortuitous. 

Boiling  is  also  impossible  on  account  of  the  sensitiveness  of  the  reflect- 
ing surface  of  the  prism,  its  silvering  being  very  susccpdblc  to  the  in- 
fluence of  gross  oscillations  of  temperature  such  as  are  produced  by  boil- 
ing. It  has  been  known  for  years  that  laryngeal  mirrors,  even  though 
their  setting  is  the  best,  bear  boiling  only  a  few  times.  The  reason  for 
the  delicacy  of  these  mirroa-d  surfaces  lies  in  the  fact  that  they  arc  not 
compose<]  of  a  single  stratum,  but  of  two  layei's  having  a  very  minute 
space  between  which  steam  or  gas  can  force  an  entrance  and 
cause  oxidation  of  the  silvering,  as  the  result  of  which  the  clearness  of  the 
reflected  image  becomes  impaire<l. 

Pr<nection  of  the  prism  from  fluid  by  setting  it  with  waterproof  cement 
is  practically  worthless,  because  there  is  an  air-space  within  the  c>'Bto- 
scopc  itself  which  cannot  be  occluded.  Much  more  dangerous  than  the 
moisture  surrounding  the  instrument  is  the  steam  generated  within  it 
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iTown  agaiDst  the  prism.  A  further  disadvantaj^c  of  hvating  the 
cystoscope  lies  in  the  fact  thut  the  moisture  remains  in  the  form  of  sleam 
until  the  instrument  cooLs  and  is  then  ^dually  condensed  upon  theglass 
itnd  metal  walls.  As  the  humidity  absorbs  everything  soluble,  it  is  evi- 
dent that  when  it  is  condensed  deposits  will  be  made  upon  the  surface 
of  the  prism  and  lenses  which  will  be  lK>th  troublesome  and  injurous. 

For  these  reasons  I  have  also  abandoned  immersing  the  cj-stoscopc  for 
twenly-four  hour^ln  5  per  cent,  carbolic  acid  solution,  iind  have  adopted 
a  method  of  sterilization  which  has  proved  to  be  most  satisfactory,  Tliis 
method,  which  is  similar  to  the  one  used  by  Karl  Gerson  for  culling 
instruments,  k  applied  as  follows;  the  cjstoscope  and  the  undetachabic 
parts  of  the  urethorscope  are  nibbed  with  three  dolli*  and  compresses 
of  cotton  dipped  in  spiritus  saponatus  [a.  preparation  official  in  the  Ger- 
man pharniacopceia;  an  alcohol  orethereal  solution  of  green  soapinaybe 
used  instead],  each  being  used  for  one  minute  and  s]ncial  attention 
being  given  to  the  borden  and  angles.  .After  this  has  been  done  the  in- 
strument is  wound  up  in  a  sterile  towel  likewise  wet  with  the  solution  of 
soap  and  allowed  to  remain  imtil  it  is  used.  The  removable  metal  parts 
of  my  ureteral  cystoscope  are  boiled  for  live  minutes.  I  haw  proved 
experimentally  that  a  cystoscope  thus  prepared  is  perfectly  sterile  and 
that  it  remains  so  until  used. 

Unfortunately  this  method  cannot  be  used  for  sterilizing  catheters  be- 
cause it  do<s  not  fultill  the  prerequisite  of  rendering  ihc  inside  of  the  in- 
struments aseptic;  according  to  Gerson,  howe^■er,  it  may  be  employed 
for  bougies. 

■Hie  ftrst  two  requirements  of  asep&is,  that  is,  to  Btcrilize  the  instru- 
ments and  keep  them  sterile,  can  be  carried  into  effect  by  employing  the 
methods  above  described,  and  we  have  now  to  conadcr  ihc  feasibility  of 
fulfilling  the  third  rcqiiiremcni,  which  is  to  prcftcr\'e  iheir  ascpticity  from 
the  lime  ihty  are  taken  from  iheir  sterile  container  until  they  have  reach- 
ed the  bladder.  Wc  say  feasibility  purposely,  for  the  requirement  can- 
not be  entirely  accomplished  because  the  instruments  have  to  pass 
through  the  urethra,  which,  as  h  well-known,  contains  microorganisms 
even  when  in  a  healthy  condition.  To  attempt  to  get  rid  of  these  organ- 
isms is  a  vain  endeavor.  Moreover,  it  ha»  not  been  determined  whether 
these  parasitic  inhabitants  of  the  urethra  infect  the  bladder  even  though 
they  do  gain  access  to  it.  'I'hesc  qucslions  become  abeyant  lo  the  more 
important  one  of  securing  a  lubricant  for  the  instruments  which  shall 
neither  carrj-  infection  nor  facilitate  its  development. 
4 
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OS,  wUcb  b  moat  favqwntljr  used  at  pnsent,  b  Dot  «t  all  «ttita|^ 
It  au)  be  itcriKMd  only  by  boding,  and  to  boO  oil  b  both  diflicult  mB 
daoftcroua.  It  camuit  be  used  on  the  cntoscape  bnauK  h  greaaes  the 
priam  aad  IbcTcby  injum  thr  |>i<turc.  The  same  applies  to  vaadlM 
and  laaolinc.  In  addition  to  these  dUodi-aotagrs  there  b  anotfaer  more 
Impoftant  one  to  which  too  tittle  aitentioo  has  been  paid.  Oil  aad  Eats 
fonn  an  adbcrctii  coating  on  catheters  wfcidi  b  bm  dtaaolved  by  strriUz- 
iag  procoM*  and  thus  acts  as  a  protective  covering  lor  germs.  Thb  b 
etpectally  true  of  the  sublimate  dl-dnicciion  recommended  for  use 
potknts  tbcnueh'Cs,  as  the  mcrauial  wlution  is  prevented  from  < 
in  contact  with  the  catheter?  by  the  protective  layer  of  fat.  Thertfortl 
may  be  said  that  the  ttsc  of  fatty  lubricants  directly  favors  infection. 

For  tids  reason  I  long  since  abandoned  oil  and  va.ieline  for  glycerine, 
which  b  superior  to  them,  but  which  is  not  fit  for  use,  its  disadvantages 
being  greater  than  im  advantages.  It  must  be  boiled  in  order  to  be 
a»cptic.  Disa^eabk-  vapons  are  given  off  and, moreover,  boiling  is  very 
difficult.  Besides  it  a  not  slippery  enough.  It  answers  fairly  wcU  for 
easy  catheterizatians,  but  for  diSicull  ones  where  it  b  necessary  to  hai'e 
the  instrument  thoroughly  lubricated  it  fails. 

In  view  of  the  above  mentioned  reasons  1  have  adopted  a  lubricant 
similar  to  oik  |>rcvlously  recommended  by  Gu>-od  and  Kraus.  It  b 
composed  of  a  dcfmitc  <]uantity  of  glycerine,  water,  and  tragacanth.  It 
seemed  essential  to  incorporate  io  pUcc  of  the  carbolic  add  recommend- 
ed by  Kmus  an  antiseptic  which  would  prescr^-c  the  lubricant  for  s  long 
lime,  ami  which,  moreover,  would  not  irritalo  the  urethra.  .After  many 
triab  such  a  one  was  found  in  the  oxycyanatc  of  mercury,  which  is  used 
In  the  strength  of  i :  500.  The  lubricant  which  is  on  the  market  under 
the  name  of  katheterpiirtn  has  the  following  composition: 

B 

H)'drarg.  oxycyanat 0.346  (gr.  ii!  ss) 

Glyccrini  , 30.0      (f  Jfvss) 

Tngtcwtb. 3.0     (gr.  xLvi) 

A<]uie  dest.  stcritisal 100.0     (f  3  iii) 

The  mixture  is  put  up  in  tin  tubes." 

For  pniclical  purposes  the  result  of  my  investigations  proving  that 
this  lubricant  remains  Mcrile  eight  days  after  being  exposed  to  the  air 
b  a  most  im^xtrtanl  one,  showing  that  catheters  and  sounds  smeared 

*[Any  phumacist  caii  pirparr  this  muiure.] 
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with  it  suScr  no  damage  as  to  their  aseptidty.  Moreover,  it  has  the 
power  of  destroying  or  inhibiting;  the  virulence  of  any  microorganisms 
which  may  be  met  with,  provided,  of  couree,  that  they  be  brought  into 
dose  contact  with  it.  To  what  degree  this  inlimate  contact  actually 
occurs  is  altogether  conjectural. 

As  this  compound  is  found  experimentally  to  fulfill  the  requiremenU 
theoretically  demanded  of  a  lubricant,  so  Ukewbe  is  it  found  in  practice 
(o  possess  all  the  neccssar>'  requisites.  No  cases  of  infection  traceable 
to  its  use  have  occurred;  it  does  not  irritate  the  urethra;  it  makes  the 
instruments  exceptionally  smooth  and  slippery;  it  is  soluble  in  water,  so 
that  it  docs  not  prevent  instruments  from  being  sterilized  or  washed  by 
fonning  an  adherent  coating  full  of  bacteria:  it  does  not  act  injuriously 
upon  the  cystoscopc,  inasmuch  as  it  quickly  dissolves  in  the  duid 
preseot  io  the  bladder,  and  does  not  diminish  the  clearness  of  the 
picture;  and  finally,  as  it  is  put  up  in  tin  tubes,  it  can  be  used  without 
any  preparation. 

With  this  it  is  seen  that  the  third  necessity  for  aseptic  catheterization 
and  cystoscopy  i^  secure-d.  It  has  already  been  staled  that  the  urethra 
cannot  be  rendered  sterile.  Our  chief  aim,  therefore,  must  be  torcndcr 
bannlcss  those  microdrganisiiis  which  despite  our  precautions  gel  into 
the  bladder. 

For  catheterization  this  end  may  be  secured  by  giving  a  prophylactic 
irrigation  of  the  bladder  with  loo-ioocc.  [3  to  6  oimcesjof  a  t.iooo 
or  a  1 .3O0O  solution  of  silver  nitrate;  for  cystoscopy  I  use  a  fluid  which, 
if  not  strongly  antiseptic,  nevertheless  poscsscs  the  power  of  materially 
inhibiting  the  de\  elopmi-nt  of  bacteria.  Corrosive  sublimate  and  carbolic 
add  arc  not  suitable  bccau.se  they  irritate  the  bladder,  arc  painful,  and 
produce  contractions  of  the  viscus.  The  fluid  employed  must  be 
limpid,  transparent,  and  non-irriiating.  In  place  of  the  formerly 
employed  boric  acid  solution  I  now  use  a  1.5000  solution  of  oxycya- 
nate  of  mercury,  which  is  perfectly  clear,  non-irritating,  and  painless, 
and  which  considerably  diminishes  propagation  of  microbes  if  it  docs 
not  entirely  inhibit  their  growth.  1  am  now  using  this  substance  for 
irrigating  the  bladder  in  all  cases  in  which  I  formerly  employed  boric 
add. 


4.    DIGITAL  EXAMINATION  OF  THE  BLADDER. 

The  examination  of  the  male  bladder  with  the  finger  has  been  entirely 
abandoned.    About  twenty  years  ago  Thompson  recommended  this 
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procedure  for  (he  purpcxic  of  dittgnoMicaling  lumor^.  The  cxamhia- 
tioQ  was  made  through  a  median  indaon.  Thift  procedure  bo*  bees 
replaced  by  cystowopy. 

In  the  female  then;  may  be  cases  in  which  It  ts  odvisnble  to  ftalpale 
the  biiKUIcr  with  the  finger.  G.  Simon  has. dononsi rated  that  tlwfcnuile 
urethra  can  be  sutlkicnily  dilalcd  wilh  s|K^ula  lo  uilniil  the  iniroductioo 
of  the  finger  into  the  bladder.    His  instruments  arc  graduntcri,  conkml* 
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Fifr  79.— Simon'*  •|>c<vlBm. 

hard   rubber  specula  provided  wiih  obturators  (Fig.  79).    Gene 
atuesthe^^a  h  not  ncccssan',  cocaini nation  of  the  urethra  being  quit 
sufficient.    11  tears  are  produced,  Ihey  should  be  sutured  immediate 
after  completion  of  the  examination,  in  order  to  pnnxnt  paralysis  of 
sphincter. 

5.  EXAMIKATIOK  WITH  THE  ROKTGEN  RAYS. 

Rfintgen's  t-poch-maiung  di«:o\-cn-  has  been  mado  use  of  in  llicj 
nosis  of  diseases  of  the  bladder  and  kidney*.    Up  to  ihc  pi 
howe^-er,  the  only  objects  we  hAvt  succeeded  in  porlraying 
accuracy  to  make  ibeir  recognition  positive  art-  stones 
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bodies.    In  all  other  afTcdions  the  method  fails.    Moreover,  it  is  not 
always  successful  in  the  case  of  calruli  and  foreign  bodies. 


t-jg.  So.—  Hairpin  in  the  bUdder.     (Dr.  LeT)--Dvni)- 


Fig.  8i. — Phwphaiic  rcniil  iaIcuIus  (Dr.  Lcvy-Darn1. 

In  regard  to  foreign  bodies  it  may  be  said  that  metal  objects  such  as 
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needles  and  hairpins  take  the  best  pictures.  Figure  So  shows  a  very 
good  picture  of  a  hairpin  in  the  bladder.  The  Rontgen  ra)-s  do  not 
penetrate  catheters,  drainage  tubes,  etc.,  and  therefore  these  objects  are 
not  viable  on  the  photographic  plate.  Figure  8i  shows  a  picture  of  a 
renal  calculus  (phosphatic).  Those  composed  of  oxalates  show  the  best. 

In  addition  to  the  difficulties  presented  by  the  objects  themselves 
there  are  individual  peculiarities  which  affect  the  value  of  actinography 
as  a  diagnostic  expedient.  Thus,  for  example,  X-ray  pictures  of  fat 
perscms  are  almost  always  failures,  while  in  those  who  are  thin  they  are 
more  likely  to  be  valuable,  as  in  this  class  the  rays  penetrate  better  than 
in  the  corpulent. 

Therefore,  this  method,  which  is  to  be  hoped  vnh  be  improved  and 
perfected,  may  be  tried  as  a  supplementary  and  very  refined  means  of 
diagnosis,  but  it  must  be  remembered  that  a  negative  result  is  not  con- 
clusive evidence  that  a  stone  or  foreign  body  is  not  present. 


KOPERTIES  OF  TBE   URINE. 


IV.    PHYSICAL.  CHEMICAL   AND    MICROSCOPIC  EX.-\M- 
INATION  OF  THE  SECRETIONS. 

Under  this  title  we  shall  not  describe  the  various  secretions  which 
arc  discharged  through  the  urethra,  such  as  the  prostatic  fluid  and 
semen,  because  they  are  discussed  under  the  headings  of  specific 
diseases.  W«  shall  devote  our  attcDtion  here  to  ihe  urine.  An  ade- 
quate knowledge  ol  its  normal  and  patliologic  properties  fonns  the 
foundation  of  every  diagomsis. 

1.    PHYSICAL  PROPERTIES  OF  THE  URINE. 

The  quantity  of  urine  voided  by  a  healthy  adult  in  twenty-four  lioura 
usually  averages  1500  cc.  (50  ounces).  .Abnormal  conditions  such  as 
profuse  sweating  or  copious  ingestion  of  fluid  may  cause  great  varia- 
tions, cilher  diminishing  or  Increasing  the  average  quantity.  A  lessened 
or  augmented  quantity  of  urine  is  not  pathologic,  howe%'cr,  unless  it 
peissis  (or  some  lime  and  occurs  irrespective  of  the  above  mentioned 
causes. 

The  color  of  the  urine  is  golden  yellow,  although  such  variations 
occur  in  health  that  an  almost  colorless  urine  having  only  a  slight 
tinge  of  yellow,  as  well  as  one  brownish  red  in  hue  may  be  considei-ed 
nonnal.    Concentration  plays  an  important  r6lc  in  coloring  the  urine. 

The  spcdlic  gravity  of  the  urine  depends  upon  the  weight  of  the  ele- 
ments whid)  it  holds  in  solution.  Normally  it  averages  from  to.15 
to  10.20,  although  here  again  fluctuations  occur:  the  greater  the 
amoiml  of  urine  passed  in  a  given  time  the  ligliter  is  its  spedRc  gravity, 
and  vice  versa.  The  spcdfic  gravity  is  taken  with  the  urcometcr, 
the  figure  at  the  tneniscus  being  read  olT. 

The  average  analyas  of  the  total  quantity  of  urine  for  twenty-four 
hours — 1500  cc. — is  as  follows: 

Water  1440  grammes,  solids  60  grammes,  of  which  35  grni.  are 
organic  and  35  inorganic. 

Unc  add o-7S8  \ 

Sodium  chloride 16.5      i 

Salts  of  phosphoric  add  (Ca.  Mg.  N.  K.)  6.0       -  I.nokganic. 
Salts  of  sulphuric  acid 3.0      ] 
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[The  urine  also  conlains  substances  doeely  related  to  urea — xanthEn, 
creatin,  crcatinin;  the  ethereal  iiulphates  of  phenol,  rreso],  Etidoxyl  and 
Skatoxyl;  hippunc  add,  aronuitic  oxyacids,  and  |>if^cnts}. 

The  c]uantity  of  the  urine  and  its  Sftccilic  gravity  stand  in  inrene 
pn>|K>rtion  to  out-  snolh^rr.  If  the  quantity  bv  incrtaMd  llic  ;;ra%'ity, 
'under  normal  conditions  «ill  fall,  and  vice  var».  A  dispro[x>nioa 
between  the  two  points  to  some  pathologic  condition. 

The  amount  of  solids  in  (he  urine  can  be  estimated  approximaiely  by 
multiplying  the  last  two  fipircs  of  the  siwctlic  gravity  by  Haescr's  co- 
eilicient.  which  is  2.^.  This  gives  the  number  of  grammes  of  solids  in 
1000  cc.  of  urine. 

Example  for  normal  urine :  i]uantily  for  twenty-four  hours  1 50  cc. 
lipecific  gravity  10.1;. 

>-33X  ■7^=39-61  &•  for  1000  cc.  of  urloe. 
I  19.80  g.  for    500  cc.  of  urine. 

I  5941  approximately  60.0  g.  for  1500  cc. 

Example  for  diabetes:  quantity  for  twenty-four  hours  6000  cc. 
specified  gmnly  10.35. 

2-33X35^ 'J*<-5S  g-  for  1000  cc. 
6 

489.30  g.  for  6000  cc. 

In  diabetes  the  gravity  is  enormously  increased  as  »rll  as  the  quantity 
of  urine  voided. 

Example  for  contracted  kidney:  quantity  4000  cc.  speci&c 
gravity  loxx). 

2-33x04=9.33  for  1000  cc. 

4 

37.28  for  1500  ct. 

In  contracted  kindney  (chronic  interstitial  nephritis)  ihc  gravit^ 
is  much  diminishui  dopile  the  cxistanct  of  ixdyuriii. 

Normal  urine  is  clear  and  transparent  and  has  an  aromatic  odor  some- 
what resembling  that  of  bouillion.  It  is  acid  in  reaction,  the  acidity 
being  due  to  add  monophosphate  of  sodium.  The  reaction,  however, 
depends  upon  the  kind  of  food  ingi-sled,  a  meat  diet  making  it  add  and 
a  diet  rich  in  vegetables,  as  well  as  the  drinking  of  alkaline  mineral 
waters,  making  il  alkaline.    .-\s  the  vegetable  adds  (dtnc,  malic,  acetic, 
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laitarif)  arc  con\-cncd  into  alkaline  carbonates  in  the  blood,  their  use 
cause-:  a  diminution  in  ihe  acidity  of  the  urine,  rendering  it  neutral  or 
even  alkaline  (dietetic  phMphaturia,  carbonaturia). 

Thtr  reaction  of  the  urine  is  tested  with  litmus  paper,  acid  urine  ltim> 
ing  blue  litmus  red  and  alkaline  turning  red  litmuti  blue.  It  may  also 
be  amphoteric,  that  is  it  may  turn  red  hlmu»  blue  and  blue  litmus  red. 
This  property  is  present  when  in  addition  to  mono- phosphate  of  sodium 
the  urine  contain:^  the  alkaline  sodium  diphosphate.  It  i>  not  signilicanl 
of  any  morbid  condition. 

If  the  urine  is  alkaline  and  its  alkalinity  cannot  be  referred  to  diet, 
then  the  condition  is  due  either  to  fixed  alkalies  or  to  ammoniacal 
decomposition.  In  the  latter  case,  if  a  piece  of  red  litmus  jiaper 
be  hung  in  a  bottle  containing;  the  urine,  but  in  such  a  manner  that 
the  urine  doe^  not  touch  it,  it  will  be  turned  blue  by  the  escaping 
alkaline  gases,  while  in  the  first  case  it  mil  retain  its  red  color. 

2.    CHEMICAL  EXAMINATION  OF  THE  URINE. 

It  is  ray  practice  to  collect  the  urine  to  be  examined  in  Iwt>  portions. 
The  first  consists  of  the  urine  from  the  bladder  mixed  with  tlie  secretions 
taken  up  by  il  in  its  paiisage  through  the  urethra,  wliile  Ihe  second  con- 
sisls  solely  of  urine  from  the  bladder.  This  is  of  great  importance.  If, 
for  instance,  we  wish  to  test  for  albumen  and  do  not  observe  this  pre- 
caution, any  purulent  secretion  present  in  the  urethra  would  cause  a 
po^ti\'e  reaction;  for  whenever  there  is  pus  in  the  urine  there  is  also 
albumen,  it  being  derived  from  the  protoplasm  of  the  pus  corpuscles. 
In  a  case  of  lhi>  kind  we  would  have  to  do  mih  what  is  known  as 
albuminuria  spuria,  which  is  of  an  entirely  diiTcrent  signihcancc  than 
albuminuria  vera,  vrith  which  we  most  frequently  have  to  do. 

A.    TESTS  FOR  ALBUMEN. 

By  albuminous  urine  in  the  general  sense  of  the  term  we  mean  a 
urine  containing  serum-albumin  and  serum-globulin,  the  excretion  of 
these  substances  constituting  the  clinical  conception  of  albuminuria. 

A  urine  to  be  tested  for  albumen  must  be  clear.  If  il  is  turbid  it 
must  be  filtered  repeatedly  until  the  filtrate  is  dear.  If  it  docs  not 
bceomcdenr  after  >imph-iillraiton,it  maybe  shaken  wilh  calcined  mag- 
nesia, lime-water,  barium  carbonate,  or  charcoal,  and  the  resulting  mix- 
ture filtered. 

For  dintcal  purposes  the  following  qualitative  tests  fully  sufHce: 
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(«/    THE    HEAT   TZSIS. 

If  clear  add  urine  containing  albumen  be  btnled  it  becnncs  tuitrid. 
Ab  a  turbidity  also  arises  from  the  presence  of  earthy  phosphates  a  few 
drops  of  nitric  or  acetic  add  are  added  to  the  bcMled  urine;  these  adds 
dear  up  the  turbidity  produced  by  the  earthy  phosphates,  but  do  not 
affect  that  caused  by  albumen. 

Albumen  may  be  present  and  yet  no  doudinese  appear  on  boiling; 
this  occuis  in  alkaline  urine  in  which  the  albumen  combines  with  certain 
bases  which  are  present,  espedally  potassium,  forming  albuminates 
which  arc  not  soluble  by  heat.  If  in  such  cases  acetic  or  nitric  acid 
be  addt-d  drop  by  drop  to  the  clear  boiled  urine  the  albumen  will  be 
predpitatcd. 

Owin({  to  this  property  of  potassium  albuminate  it  was  fonnedy 
recommended  to  addulatc  the  urine  with  acetic  add  before  txHling, 
but  such  a  procedure  is  not  to  be  advised,  because  if  an  excess  of  the 
add  be  added  a  soluble  combination  of  acid  albumen  is  formed  which 
is  not  precipitated  by  heat.  If  it  be  desired  to  addulate  the  urine 
before  boiling  it,  then  only  a  few  drops  of  nitric  add  should  be  added. 

(6)     THE   NITRIC   ACID  TEST  (HELLER'S  TEST). 

The  urine  is  put  into  a  test  tube  and  a  few  cubic  centimeters  of 
concuntralcd  nitric  add  allowed  to  run  down  the  side  while  the  tube 
is  indinc-d;  or  the  acid  may  be  put  into  a  reagent-glass  and  the  urine 
alluwcd  to  fall  u[)on  it  drop  by  drop  through  a  filter.  In  either  case 
the  two  fluids  must  not  intermingle.  If  albumen  is  present  a  white 
or  i^rcy  rin)^  will  form  where  the  two  fluids  come  in  contact. 

'I'his  rinf;  must  not  be  confused  with  the  brown  ring  which  is 
fornifd  in  evury  urini;,  whether  it  be  albuminous  or  non-albuminous, 
and  wliich  ninsists  of  urea  nitrate. 

Kfrsinous  acids  due  to  the  ingestion  of  turpentine,  copaiba,  and 
sandiil  oil  may  bt  mistaken  for  albumen,  as  they  make  a  yellowish- 
wliili-  linn  wlicn  brought  in  contact  with  nitric  acid.  If  the  question 
iif  ilifir  |n-cs('iuT  arise  apply  the  heat  test.  A  cloudiness  will  ensue, 
but  i(  will  (lisa|>pi':ir  upun  adding;  an  excess  of  alcohol  and  thoroughly 
shaking  llic  IiiIh'. 

((.)       ACkTIC    ACIIl    AMI    I'OTASSHM    KKKROCVANinE    TEST. 

'I'lu-  uriiu-  is  iicidulatid  with  acetic  add  ami  then  a  few  drops  of  a 
lo  per  cent  sohilinn  of   potassium  fiTrocyanido  ad<lcd.     Jf  »1hian«n 
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a  flocculcnt  precipitate,  or  perhaps  only  a  slight  turbidity, 
1,  the  intctisily  of  the  reaction  depending  upon  the  quantity 
of  albumen  present.  This  test  is  extraordinarily  sensitive  and  there- 
fore especially  appropriate  for  demonstrating  small  quantities  of 
albumen. 

(d)     SmjTlO-SAIJCYUC   ACID  TEST. 

This  is  a  still  more  delicate  test,  It  is  performed  by  adding  a  few 
drops  of  a  ao  per  cent  (solution  of  sulpho-salicylic  acid  to  the  suspected 
urine,  whereupon,  if  albumen  be  present  c\-cn  in  the  minutest  quantity, 
a  cloudiness  will  be  produced. 

QUANTITATIVE   KSTIMATION   OF   ALBUMEN. 

The  heat  lest  yields  approximate  quantitative  results  which  are 
gjven  in  the  following  table: 


Solid  oodgulallon  of  the  eotire  quaniUy  of  urine  tepmenis  3-3  %  ot  aII>uineD 

i  the  1      %  ■■ 

■   4    '•  0.5  %  ••        ■■ 

"  "  ••    {    •■  ■'        0.35%  " 

uion  only  at  the  nurface  of  the  fluid  "        OjDS%  "        " 

'Sli^t  cloudiness  but  no  foBgulum  "        o,«i%  "        " 

A  more  accurate  but  still  only  approximative  lest  is  that  made  with 
Esbach's  albuminonieter  (Fig.  8a).  To  estimate  the  quantity  of  albu- 
men lill  the  tube  to  the  line  marked  U  with  urine  which  has  been  slightly 
acidulated  with  acetic  acid  and  then  add  Esbach's  solution  of  picric 
acid  (acid  picric  10  grammes,  or  155  grains;  citric  add  20  grammes,  or 
310  grains;  water  enough  to  make  1000  cubic  centimeters,  or  $^^  fluid 
ounces)  up  to  the  line  marked  R. 

Mix  the  liiiuids  by  reversing  the  tube  a  few  times  and  allow  it  to  stand 
for  twenty-four  hours.  The  coagulum  of  albumen  which  forms  is  read 
off  on  the  scale,  the  nimiber  with  which  it  is  level  denoting  the  number 
of  parts  of  albumen  per  liter.  [This  number  divided  by  10  gives  the 
percentage.) 

[For  rapid  and  accurate  quantitative  estimation  I  have  found 
Purdy'a  centrifugal  method  very  satisfactory.  It  is  periormcd  as  fol- 
lows: into  3  graduated  centrifuge  tube  having  a  capacity  of  15  cc.  pour 
10  cc.  of  urine,  3  cc.  of  a  i  to  10  aqueous  solution  of  potassium  fcrro- 
cyanidc,  and  a  cc.  of  50  per  cent  acetic  add.  Mix  thoroughly,  and  after 
allowing  the  tube  to  stand  for  ten  minutes,  place  it  in  Purdy's  electrical 
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centrifuge  (or  any  olhcr  having  a  radiiK  of  6J  inches)  and  rc\'olvc  for 
Ihrcc  minutes  jit  the  rate  of  fiftw-n  hundred  (1500)  n^-olutions  per 
minute.  The  coagulum  of  ulbumen  i»  then  rvitd  off  on  the  graduated 
scalCf  the  number  with  which  it  b  level  representing  the 
bulk  pcicenliige.  The  late  Dr.  Chas.  W.  Purdy,  of 
Chicago,  who  originated  this  method,  carefully  com- 
pared the  results  obtaini.'d  by  it  with  those  obtained  by 
the  granmctric  method  and  found  that  they  did  not 
vaiy  more  than  0.01  per  cent.] 

B.   ALBUHOSURU  OR  PROPEPTONimiA. 

In  addition  to  alliiimen  another  substance  called 
hcmi  albumoM.-,  or  pru[>c|)lun,  is  sometimes  present  in 
the  urine.  If  nitric  add  be  added  to  it  coagulation 
occurs,  but  the  coagulum  dissolves  ui>on  heating. 
This  properly  distinguishes  it  (mm  albumen.  The 
excretion  of  lliis  substance  constitutes  albumosuria  or 
propeptonuria. 

If  it  be  found  that  the  coaRuIum  produced  by  nitric 
acid  becomes  smaller  when  heated  and  assumes  its 
original  site  after  cooling,  propcpton  is  to  be  suspected. 
To  dctcnnine  it,s  presence  add  to  the  urine  J  its  volume 
of  concentrated  salt  solution  and  a  few  drops  of  acetic 
add  and  boil.  iMltcr  the  mixture  while  hot,  and  if 
propcpton  be  present  it  will  show  as  a  coagulum  in 
(he  cooled  filtrate. 

.     ,  C.    THE  BIURET  TEST. 

1-10.89.— I^bnch^ 

albumloomcier.  ]f  albiiminoiu  urine  (that  containing  albumen  or 
hcmi-albumose)  be  rendered  alkaline  with  pola:s:uum  or  sodium  hy 
drate  and  then  boitcd,  and  a  few  drops  of  a  10  per  cent  solution  of 
copper  sulphate  added,  a  violet-red  color  will  be  produced. 

This  test  serves  also  for  the  detection  of  peptone,  the  presence  of 
which,  however,  will  be  questionable  for  the  reason  thai  both  albumen 
and  hemi-album<»e  give  the  reaction,  as  has  just  been  staled.  If  these 
substances  be  absent  the  test  may  be  used  for  the  detection  of  peptone. 

Considerable  obscurity  prevails  in  regard  to  albumcnuria  due  to 
pus  and  blood.  If  urine  containing  cither  be  filtered  repeatedly  until 
it  becomes  perfectly  clear,  it  will  nevertheless  contain  albumen,  because 
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some  of  thf  proloptasm  of  the  pus  and  blood-corpuscles  has  been 
dissolved  by  Ihe  urine  and  cannot  be  removed  by  fJlnition.  This 
quantity  of  albumen,  however,  is  never  vcr>*  large;  when  due  to  solution 
of  pus  it  does  not  exceed  i.  5-  tooo,  and  when  due  to  aohilion  of  blood 
it  docs  not  go  higher  than  isooo. 

D.    TESTS  FOR  SUGAR. 

Minute  quantities  of  glucose  (grape-sugar)  are  present  in  normal 
urine.  These  traces  arc  not  demonstrable  by  the  practicable  tcsis 
which  we  are  about  to  describe  and  so  do  not  require  our  consideration. 

As  the  amount  of  sugar  in  the  urine  of  diabetics  varies  .-it  diCTcrent 
hours  of  the  day,  and  also  under  the  influence  of  diet,  it  is  well  to 
obtain  a  specimen  of  the  twenty-four-hour  urine  for  examination,  or 
else  get  several  specimens  voided  at  intervals  during  the  day. 


(a)    trommer's  test. 

the  filtered  urine  in  a  test  tube  add  one-third  its  volume  of 
potassium  hydrate  and  a  few  drops  of  a  10  per  cent  wlution  of  copper 
sulphate.  Heat  ihc  upper  pan  of  the  resulting  blue  fluid  carefully  until 
it  boils.  If  sugar  be  prcsml  a  yellow  or  red,  fine  granular  precipi- 
tate of  cuprous  ojtide  will  be  slowly  (lc|x>!^Ied.  Reduction  taking 
place  before  the  boiling  point  is  reached  is  the  only  one  that  is  character- 
istic of  grape-sugar;  deports  occuring  after  the  fluid  has  cooled  are 
not  '•Jgniltcant. 

This  test  may  gi^-c  rise  to  errors  because  other  urinary  constituents 
such  OS  uric  add,  and  espcdally  crealinin,  possess  the  same 
reducing  power  as  glucose.  [In  my  opinion  the  most  reliable  copper 
test  is  the  glycerine-cupric  wiiich  is  performed  as  follows:  A  few 
drops  of  a  solution  containing  i&  grains  of  copper  sulphate  to  an  ounce 
of  glycerine  are  added  to  a  drachm  of  potas^um  hydrate  in  a  lest  tube. 
The  mixture  is  boiled  and  urine  added  drop  by  drop.  If  grape  sugar 
be  present  cuprous  o.\ide  will  be  thrown  out  as  in  Trommc-r'K  test.] 

(fr)     BOTTGEU'S    BISMUTH    TEST. 

This  test  depends  upon  the  property  of  grape-sugar  to  reduce 
bismuth  in  the  presence  of  an  alkali.  The  suspected  urine  is  made 
strongly  alkaline  with  potassium  hydrate,  as  much  bismuth  sub- 
nitrate  as  can  be  taken  up  on  the  tip  of  a  pen-knife  added,  and  the 
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mixture  th«i  bolkft.  In  the  presence  of  grape-sugar  reduction  to 
black  metallic  binmuth  t«ka  placi-. 

If  tht'  urine  19  albuminous  the  albumen  must  be  removed  before  this 
teat  i»  applicil,  bccuusc  it  will  fonn  blacic  sulphide  of  bismutb,  which 
caanot  be  dislinRuisJicd  from  the  metallic  fonn  produced  by  ^ucose. 

The  urine,  if  uoid,  may  be  freed  frooi  albumen  simply  by  boiling  and 
(illerinK.  but  if  t(  is  neutnd  or  alkaUnc  it  must  be  acidulated  with  acetic 
acid  before  it  is  IxHled. 

This  test  is  very  useful  if  »  large  quantity  of  sugar  b  present.  (The 
»ame  mctliod  of  frcring  the  urine  from  albumen  should  be  used  if  one 
of  the  copper  tests  is  employed.] 

(e)   hoore'g  test. 

If  Hcclmrine  urine  be  mixed  with  one>third  Us  ^vlume  of  codccd- 
trated  potassium  hydrate  and  boiled  a  few  minutes  it  will  turn  brown. 
Less  than  0.5  per  cent  of  sugar  is  not  shown  by  tMs  method. 

Approximate  (guantltativc  estimation  may  be  made  from  the  color 
of  the  boiled  fluid: 

Canary  yellow  sipiliicf,^, ,.,,,,,, ..alraui  t%ot  Sagptr 

Amber  sign  iAet  .. , (rom  i  lo  a%  " 

Linlii  brown  li^iliM about  $%  "      " 

Dark  brown  (noa-tnuMp*rcii(}  si)^tfics more  tliaD  5%  "      ** 

(rf)     THE    FESUENTATION   TEST. 

This  affords  a  vcrj"  good  (luantitaiive  method.  [It  may  be  per- 
formed with  Lohnstein's  or  EInhorn's  saccharomctcr  (Fig.  83),  the 
Utter  being  commonly  used  in  America.  One  gramme  of  com- 
pressed yeast  (or  ,\  of  a  cake  of  Hcischmatui's  yeast)  is  mixed  wit 
10  cc.  of  urine  to  the  graduated  test-tube  and  the  mii^ture  is  poi 
into  the  bulb  of  the  saccharomctcr;  the  instrument  is  then  tipped  oa.1 
its  side,  whereupon  the  fiuld  Qowi  Into  the  cylinder.  It  is  then  left  for 
twenty-four  bourn  in  a  warm  room.  Fermentation  mil  be  completej 
at  the  end  of  thai  time  and  the  upper  part  of  the  cylinder  will  be 
with  carbonic  acid  gas.  The  percentage  of  sugar  is  read  of!  on 
graduated  scale  al  the  level  of  the  fluid. 

If  the  urine  contains  more  than  one  per  cent  of  sugar  it  must 
diluted  with  water  before  the  test  is  applied.    Dr.  Einhom  dir 
that  diabetic  urine  having  a  spccl&c  gravity  of  1.01S-1.012  be  dilutedl 
twice;  i,02J-i.028,  five  times;  1.038-1,030  ten  times.    The  percentag 


CUEUICAL   EXAMINATION   {»'    THE   URINE. 


63 


I 


sug«r  in  the  undiluted  urine  is  found  by  multiplying  the  per 
cnitagv  contained  in  the  diluted  spcdmen  by  the  number  of  times 
it  was  diluted.] 

If  the  urine  is  free  from  albumen  (jiiantilivc  estimiition  of  sugar  can 
be  made  very  readily  bypolarization.  If  albumen  be  present,  however, 
its  left  rotary  power  will  counteract  or  overcome  the  right  rotary  power 
possessed  by  grape-sugar. 

Turbid  or  very  dark  urine  should  be  treated  with  a  10  per  cent  solu- 
tion of  lead  acetate  and  filtered.  In  examining  the  clear  filtrate  its 
degree  of  dilution  must  be  taken  into  account. 

E.    ACETONE  AND  DIACETIC  ACID. 

substances  are  freiiuenlly  combined,  a  urine  which  contains 
diacctic  add  also  containing  acetone.  Acetone  may  be  present,  how- 
ever, when  ihere  i.s  no  diacetic  add.  Diacetic 
acid  is  easily  decomposed  into  acetone  and  car- 
bonic acid.  , 

Acctonuria  occurs  in  various  febrile  condi- 
tions, in  diabetes  mellilus,  in  ga.'^tric  and  intes- 
cardnoma,  in  inanition,  in  autointoxication 
and  chronic  morphinism,  after  the  gastric  crises 
of  tabetics,  in  peritonitis  and  in  pregnancy  as  a 
sign  of  fa-lal  death.  It  indicates  albuminous 
putrefaction,  although  it  may  occur  as  a  physi- 
ologic phenomenon  when  an  excess  of  animal 
food  is  being  taken. 

The  presence  of  diacetic  add,  or  diaccluria,  is 
always  a  very  unfavorable  prognostic  sign.  It 
occurs  in  diabetes,  prolonged  inanilion,  gastric 
and  intcstional  carcinoma,  and  malignant  scar- 
let fever  and  measles. 

For  the  detection  of  acetone  the  urine  is 
Riixed  with  a  frt:shly  made  solution  of  mtroprussidc  of  potassium  and 
sodiiun  hjtirate  added  until  it  becomes  alkaline.  Acetic  add  is  then 
added,  whereupon,  if  acetone  he  present,  a  purple  or  red  color 
develops. 

For  the  detection  of  diacetic  add  a  fcwdrops  of  ferric  chloride  solution 
are  added  to  the  urine;  if  a  phosphatic  deposit  is  thrown  down  the  mix- 
ture is  filtered  and  more  ferric  chloride  added.    In  the  presence  of 
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diacetic  ftdd  Adeepred  cotordevdop*,  whkbdiMppcArs  upnn  ihi-  addiiioti 
of  sulphuric  acid.  Anlipyrin,  salicylic  and  carboUc  aud  give  a  similar 
reaction  niih  iron  chloride. 

F.    BILE-PIGHENT. 

During  an  attack  of  jaundice  bilc-pigmi-nt  b  cxcirtcd  in  iheurine.  If 
it  be  present  in  large  quantity,  it  can  be  dctcrtcd  with  the  naked  eye, 
the  urine  having  a  fjn-t-nish  brou-n  color  and  a  ,^reCQ  foam  fonninf;  vrhcn 
it  b  shaken.  Similarly  colored  urine  due  lo  the  ingestion  of  rhubarb  and 
senna  i&  di^iinguiiUied  from  bilc-stairHd  urine  by  the  fact  that  it  produces 
no  ycUow  foam  itrul  U  turned  red  by  the  addition  of  aodium  hydrate. 

The  primary  bile  pi)^ent  present  in  urine  in  bilirubin,  from  which  are 
formed  by  oxidatitai  biliverdin,  bitiprasin,  and  bilifuchfun. 

For  the  detection  of  bile-pigment  th«  suspected  urine  is  {xnired  upon  a 
layer  of  fuming  nitric  add  (Gmclin's  Test).  At  the  line  of  contact  a 
colore<l  ring  is  formed  which  changes  from  green  lo  violet,  then  to  red, 
and  finally  to  yellow. 

According  to  Rosenbach,  the  test  can  be  performed  by  putting  a 
drop  of  urine  upon  a  filter  paper  and  allowing  a  drop  of  nitric  acid  to  fall 
upon  it;  when  the  two  fluids  meet  the  above  described  play  of  colon 
occurs. 

G.    LIPURIA  AKD  CHYLURIA. 

Fat  may  be  mixed  with  the  urine  mecbarucally  <  from  bougie*,  specula 
etc.,)  or  it  may  occur  as  the  result  of  a  diet  rich  in  fats.  The  urine  is 
turbid,  grayish  white,  and  under  the  microscope  show>  a  large  number 
of  fat  corpuscles. 

In  chyluria  the  urine  has  a  milky  appearance  and  contains  albumen  as 
well  as  fat. 

To  detect  fat  in  the  urine  add  potassium  h>-drate  and  shake  with 
ether;  the  cloudiness  disappears,  or  at  least  becomes  less.  If  a  drop  of 
the  mixture  be  evaporated  upon  a  pica"  of  while  |>aper  it  leaves  a 
greasy  spot  which  does  not  disappear  upon  being  heated. 

H.    HYDROTHIONUEUA. 

Sulphuretted  hydrogen  is  found  in  fresii  urine  in  purulent  cystitis,  In 
pyeliti-s  in  cases  where  a  communication  exiMS  belwTcn  the  bladder 
and  bowel,  and  also  very  rarely  when  accumulation  of  gas  occurs  in 
the  rectum. 
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It  is  easily  recognized  by  its  odor.  To  delect  it,  aciduUte  the  urine 
carefully  and  close  the  boltlc  containing  it  wiili  a  cork  to  which  is 
attached  a  piece  of  paper  previou^y  viei  with  acetate  of  lead  solution; 
if  sulphuretted  hydrogen  be  present  the  paper  will  turn  black. 

Pneumiuuna,  that  is,  a  condition  in  which  free  gas  escapes  with  the 
urine  and  causes  a  blowing  sound,  has  been  obscr\'ed  when  diabetic 
urine  has  undergone  decomposition  in  the  bladder. 

I.    INDICAN. 

How  far  the  presence  of  an  increased  quantity  of  indican  in  the  urine 
isofdiagnoii.tic  value  has  not  yet  been  determined.  Wc  know,  however, 
that  an  increase  vcrj*  often  occurs  in  putrid  suppurativa  conditions,  in 
intestinal  obstruction,  and  especially  in  ga-stric  and  inleslinal  diseases 
associated  with  dccom]>osition  of  food. 

For  ihe  detection  nf  indican  10  cc.  (about  3  fluid  drachms)  of  urine, 
previously  freed  from  albumen  by  boiling  and  liltration,  arc  mixed  with 
3  cc.  0  fluid  drachm)  of  chloroform  and  10  cc.  (about  3  fluid  drachms) 
of  concentrated  hj-drochloric  acid,  and  i  or  2  drops  of  a  fresh  concen- 
trated aijueous  solution  of  chlorinated  lime  added  and  the  mixture 
thoroughly  shaken.  If  an  excess  of  indiran  be  present  the  chloroform 
will  settle  to  the  bottom  of  the  tube  as  a  blue-colored  fluid. 

J.    BLOOD. 

If  to  urine  containing  bIood,about  onc-thini  its  volume  of  potassium- 
hydrate  be  added  and  the  mixture  boiled,  earthy  pho»pliates  colored 
with  blood-pigment  will  be  precipitated;  in  the  absence  of  blood  this 
precipitate  will  be  white  or  yellowish  white. 

[Harmoglobin  may  also  be  detected  by  adding  a  few  drops  of  freshly 
prepared  tincture  of  guaiacum  to  the  urine,  together  with  u  like 
quantity  of  ozonized  ether,  and  shaking  the  mixture  thoroughly;  if  ha:mo- 
globin  be  present,  the  ether,  which  rises  to  the  lop  of  the  tube,  will 
assume  a  blue  color.] 

K.    PROPERTIES  OF  THE  URINE  AFTER  THE  INGESTION 
OF  CERTAIN  DRUGS. 

Urine  containing  phenol,  naphihalin,  and  salol,  the  last  of  which  is 
decompo«-d  into  salicylic  and  carbolic  acid,  is  greenish  brown  in  color 
and  bt-comts  darker  after  being  cxpoivd  to  the  air.     The  ujia»*  • 
similar  characteristics  after  the  use  of  uva  ursa  and  prcpat 

Balsam  of  copaiba  cauM-s  it  to  assume  a  red  color  u 
s 
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of  hjrdrochluric  add.    After  ihc  internal  and  external  use  of  ihb  dnM 
and  also  of  sandal  oil  and  siyrax,  the  urine  contains  rtsuous  addiP 
which  upon  bcin;;  subjected  to  lieat  or  brought  into  contact  uitb  nitric 
add,  produce  a  turbidity  resembling  that  due  to  albumen.    It  nin>-  be 
distinguished  from  the  latter  by  adding  to  the  urine  twice  its  own 
volume  of  alcoht^,  whereupon  all  turbidity  immediately  disappears. 

If  the  heat  testis  used  do  not  add  the  alcohol  until  the  urine  has  cooled; 
if  the  nitric  acid  teijt  is  cmptoycd  an  excess  of  acid  must  not  be  present, 
because  it  will  cause  decomjioisition  of  the  alcohol  with  >iolent  liber- 
ation of  gas. 

After  the  ingestion  of  turpentine  the  uiine  has  the  odor  of  \-)olcts. 

The  sails  of  iodine  and  bromine  arc  detected  by  adding  a  few  drop*  of 
hydrochloric  add  and  chloroform  to  the  urine  and  sltaking  it  well;  the 
chloroform,  whicli  »nks  to  the  bottom  of  the  tube,  is  colored  violet- 
red  by  iodine  and  brownish  jtllow  by  bromine. 

The  presence  of  pota.«*ium  chlorate  is  determined  by  acidulating  the 
urine  with  hydrochloric  acid  and  adding  a  fresh  soIuiioQ  of  potassium 
iodide  in  starch  water.  Upon  heating  ihc  mixture,  it  will  asisume  a 
blue  color,  which  is  due  to  the  formation  of  iodized  starch. 

Salicylic  Bcid  gives  a  violet  color  with  ferric  chloride. 

.\ntipyrin  gi^vs  a  red  color  with  ferric  chloride. 

Santonin  colors  the  urine  briglit  yellow;  upon  the  addition  of 
potassium  hydrate  it  becomes  scarlet  red. 

Rhubarb  and  senna  also  give  a  red  color  with  polas^um  hydrate,  but 
it  is  permanent,  while  that  produced  by  santonin  soon  disappears.  If 
baryta  water  be  added  a  red  pred|:^tate  is  produced  by  senna  and  rhu- 
barb, whereas  if  santonin  be  present  the  fluid  will  be  colored  red. 

A  lest  requiring  more  predion,  but  yet  one  which  is  at  times  most 
important,  is  that  for  mercury.  To  300  cc.  (10  fluid  ounces)  of  urine 
a  small  quantity  of  sodium  hydrate  and  sugar  is  added  and  the  mixture 
heated  to  the  boiling  point.  The  phosphates,  carrying  the  mercurj 
with  them,  willbeprecipiiatid.  The  supt-matant  fluid  is  drawn  ulTand 
the  precipitate  dissolved  in  hydrochloric  arid.  The  resulting  solution 
is  boiled  over  a  slow  lire  for  an  hour  and  a  half,  during  which  time  a 
oopper  wire,  previously  heated  to  a  glowing  heal,  is  suspended  in  it. 
The  wire  is  then  Kikcn  out,  boiled  in  a  very  weak  solution  of  sodium 
hydrate,  and  dried  between  two  filler  papcra,  I  f  llie  wire  now  be  heated 
in  a  fused  gla.ss  lubc.thc  mercury  will  be  sublimed  and  deposited  m  the 
form  of  minute  globules  in  the  upper  and  cooler  part  of  the  tube. 
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For  the  purpose  of  quickly  securing  practical  information  at  the  bed* 
side  the  following  urine-cxaminalion  is  rccomnaended : 

I.  Turbid  urine  is  put  into  a  test  tube  and  the  upper  portion  boiled. 
Three  possibilities  exist: 

t.    The  turbidity  may  disappear;  if  so  it  is  due  to  urates. 

a.  The  turbidity  becomes  more  intense  in  the  boiled  portion;  in  this 
case  we  have  to  do  with  pyuria,  phospbaturia,  or  carbonaturia.  Dis- 
dnction  between  the  three  is  made  by  the  addition  of  a  few  drops  of 
acetic  acid.  If  the  increased  turbidity  be  due  to  pyuria  it  remains, 
whereas  if  caused  by  phospbaturia  or  carbonaturia  it  disappears 
entirely,  the  urine  becoming  perfectly  dear.  Turbidity  due  to  car- 
bonates clears  up  vvilh  evolution  of  gas,  but  when  produced  by 
phosphates  no  such  phenomenon  occurs. 

3.  The  turbidity  remains  unchanged,  in  which  case  it  is  to  be 
attributed  to  the  presence  of  mucus  (mudnuria),  semen  (spermaturia), 
or  bacteria  (bacteriuria).  These  conditions  are  to  be  difTercDiiatcd 
by  the  microscope. 

The  follo\ving  table  may  ser%'e  to  impress  these  differences  upon  the 
mind. 


If  the  upper  portion  of  ihe  lurbid  urine  tie  boiled 


The  turtiidJty 
dinppcan 


Tbe  UiUdily  Is  Increued 


The  turbiditv  is 
UBchBURe^ 


In  the  boiled  portion. 


Urates. 


If      it      reniAiiu 

after  Uic  &cldiu'on 

of  acetic  acid. 

Pyuria. 


J^ 


If    it    disappran 
upuo  the  addition 

o(  Rcetic  aeid. 

Phospbaturia. 

CarixiDaluria. 


Muciauria. 

Bactcriuriii. 
Spcrmatuiia. 


11.  Clear  urine  is  examined  in  the  same  way,  the  upper  portion  in 
the  test-tube  being  boiled. 

I.  If  turbidity  arbe  it  is  due  cither  to  albumen  or  phosphates.  A 
drop  of  acetic  acid  ser^-es  to  difTeif nliate :  if  the  turbidity  is  caused  by 
albumen  it  remains;  if  produced  by  phosphates  it  disappears. 

3.  If  the  urine  remains  dear,  then  a  drop  of  acetic  acid  must  be 
added;  if  it  still  remains  dear,  it  is  free  from  albumen;  if  doudiness 
appears,  then  albumen  is  present.  The  albumen  was  combined  with 
an  alkali  and  could  not  be  brought  forth  by  heat,  but  the  addition  of 
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antic  acid  ^w  rise  to  the  (onnation  of  itn  »)k»lint'  ucetattr  villi 
liberation  of  thv  albumen.     Such  a  condition  occurs  onl)-  when  the 
urine  i»  alkaline. 
The  following  tabic  may  be  used  for  reference: 


U  Ibe  upper  ponton  ct  dear  wine  be  boiled 


d 


Tbe  nfine  beeoiMa  twfald  In  the  boHed  portloii 

Tbfl  tniM  nmalna  clear 

U  lh«  turblditir  remains        If  ihc  turbidity  dinp- 

afier   the   kddiiioo    of    .    pean  upon  the  addilkm 

Bcdic  acid.              '            of  acetic  acid. 

AlbumiBuria.                      Pboaphaiuha. 

If  it  becooMa  turbid 
upon  tbe  addition  of 

Bccdc  acid, 
AlbuniDuria. 

3.    MICROSCOPIC  EXAMINATION  OF  THE  URDTE. 

In  ever)-  case  chemical  examination  of  the  urine  should  be  supple- 
mented by  microscopic  examination.  Even  though  the  urine  b«  per- 
fectly clear,  this  should  be  done;  for  frequently  things  arc  revealed  by 
the  microscope  which  cannot  be  seen  macroscopically,  nor  even  be  sus- 
pected from  the  phvfJcal  characteristics  of  the  urine.  For  an  exact 
diagnosis  ii  is  indispensable  that  all  the  constituents  of  the  urine  be 
examined  under  (he  microscope. 

Formerly  it  was  customarj'  to  allow  the  urine  to  seltlc  in  a  conical  glass 
and  then  examine  the  sediment.  This  method  i»  no  longer  in  vogue. 
We  icnow  that  bacteria  develop  in  urine  which  stands  for  any  length  of 
time,  and  that  the  urine  itaclf  undergoes  changes.  Therefore  it  is  desir- 
able to  examine  it  as  soon  as  possible  after  it  is  vended.  For  this  purpose 
the  centrifuge  is  employed;  by  its  use  the  iiediment  of  the  urine  is  pre- 
pared for  cvamination  in  a  (cw  minutes.  We  <iiffereniiate  between 
the  organized  and  unorganized  elements  of  the  sediment. 

A.   ORGANIZED  SEDIMENT. 

1.  Blood-corpuscles.  The  number  of  red  bloofl-corpuscles,  or 
eiylhrocjlcs  vary  with  the  severity  of  the  haanorrhage.  Generally  they 
occur  singly,  forming  rouleaux  only  when  very  severe  ha-morrhage  has 
Occured.  In  recent  Iwmorriiages  they  appear  as  small  round  discs  with 
a  light  R'd  central  shadow  {Fig.  79  a),  when  lying  on  their  edges,  they 
are  biconcave.  (Fig.  79).  \'cry  soon,  especially  in  concentrated  ad<l 
urine,  they  shrink  owing  to  abstraction  of  water  (Fig.  79  b),  and  finally 
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assume  a  stellate  appcaimcc  (Fig.  79  c).  In  dilute  and  alkaline  urine 
they  become  iiwolien,  lose  their  color,  and  appear  in  the  form  of 
bright  rings  (Fig.  79  d).  Red  blood-corpuscles  which  have  entirely 
given  up  their  coloring  mailer,  are  known  as  "blood  shadows" 
(Blutschtttlen).  They  have  a  faint  circular  outline  and  are  generally 
smaller  than  ihc  blood-cells  from  which  Ihey  were  derived  (Fig.  8n). 
They  show  that  the  blood-cclLs  have  been  in  the  urine  for  some  time, 
and  if  the  specimen  of  urine  be  fresh,  that  the  hemorrhage  took  place 
sometime  befoa-. 

Minute  spherical  bodies,  which  in  contrast  to  the  blood-shadows  have 
retained  the  coloring  matter  of  the  blood,  are  called  miciocyles. 

White  blood-corpuscles  (leucocytes),  pus-corpusrles,  lymph-corpus- 


®  », 


Fic.  S(. — a,  Blood  oorpiudn  ihovring  dcprsMioru  Sn  cenl«r. 
corputcln.    d,  iirotl«n  mrpusdn. 


t  and  (,  »hrunken 


des,  and  mucus-corpuscles  ha^-e  a  round  form,  but  change  it  by  means 
of  amceboid  movements.  When  perfectly  fresh  ihcy  do  not  show  a 
nucleus,  but  have  a  granular  appearence  (Fig.  81).  In  time,  and  also 
upon  the  addition  of  acetic  acid,  they  develop  one  to  four  nuclei  from 
ihcir  granular  protojilusm,  which  when  highly  mugnilk-d  show  nuclc^ili 
in  their  interior. 

Leucocytes  may  be  mistaken  for  small  roimd  epithelial  cells.  To 
differentiate  between  the  two  let  a  drop  of  Oram's  solution  run  under 
the  cover-glass;  the  li-ucocyles  will  be  colored  an  intense  mahogany- 
brown,  while  the  epithelial  cells  will  be  stained  tight  yellow.  Mucus 
and  lymph-corpuscles  cannot  be  ditTerentiated  under  the  microscope. 
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3.  Epithelium.  Various  forms  of  epithdtum  arc  found  in  the 
urine,  i'lic  epithelium  from  the  renal  tubules,  from  the  pdvU  of  [he 
kidney,  from  the  bladder  and  urethra,  from  the  protiate  ^and,  from 
the  vagina — all  these  arc  found  occasionally  in  the  tirine.  It  has  long 
been  attempted  to  locate  the  «ource  of  the  epithelium  by  its  form. 


.^ 


^^i. 


FX).  (t;.--Illnod- 
ihadiowi  and 
raicmcvtcs. 


Flo,  86.— LnfoTTKk. 


tf^-r" 
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Figures  87,  88  and  89  show  tlie  various  forms  of  epithelium: 

From  these  ill u.<it  rations  it  will  be  seca  that  the  cfulbelium  of  the 

ditTereni  parts  of  the  genito-urinar)-  tract  is  verj-  much  alike.    Thus, 

polygonal  cells,  which  arc  found  \en,'  frequently  in  the  pclvi»of  the  Idd* 


F»D.  97.— Vcju-iJ  cfi; tin- liu.il. — (Gmn*.) 

ney,  also  occur  in  the  deep  layers  of  the  urethra  and  in  the  prostate. 
The  recognition  of  different  kinds  of  cpithclia  by  their  form  or  shape  is 
often  impossible,  and  so  in  reply  to  the  oft  repeated  assertion  that  the 
form  of  the  epithelium  enables  us  to  tell  the  site  of  the  aflection,  we 
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must  say  with  Kchhors.!  and  Bizzozcro,  ihai  ihU  is  possible  only  in  the 
rarest  cases.  The  sole  exception  to  be  made  is  that  of  the  renal  epitiie- 
liiun,  which  unfortunately  is  not  often  found,  being  greatly  outnumbered 
by  other  varieties.  These  sharply  outlined,  round  cells  with  large  nuclei 
arc  characterislic,  but  they  may  be  easily  confused  with  leucocytes. 
Thcjr  size  is  an  important  point  of  distinction,  they  being  larger  than  the 
leucocytes. 

3.    Urinary  Casts.    The  great  diagnostic  sigm6cance  of  urinary 
casts  is  generally  known.    Their  origin  has  been  explained  in  various 


Flc.  8S. — Various  !..-ii,-  .  i  r.  n  il  . .  I' .,  including  "eompound 

way*.  According  to  one  theory,  as  a  result  of  disease  of  the  glomeruli 
the  albuminous  constituents  of  the  blood  filter  through  into  the  renal 
tubules  and  become  moulded  into  their  shape  (hyaline  casts).  If 
epithelium  from  the  tubules,  or  blood  cells,  or  any  other  substances 
become  united  with  these  cylinders,  then  epithelial  or  blood  casts,  etc., 
are  formed.  Another  view  is  that  all  casts,  hyaline  included,  are  com- 
posed of  metamorphosed  epithelium. 
The  following  varieties  of  casts  are  met  with  in  urinary  sediment: 
(fl)  Hyaline  Casts.  These  arc  of  homogeneous  structure,  translu- 
cent, and  so  pale  that  they  can  hardly  be  di^tin^ished  from  thar 
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surroundini;   imtlium.    \Mini   searching  for  them  the  mlcroscofoc 
field   should   be  durkmcd   (Mg.   90). 
<b)  Granular  Casts.    ThrM:  air  of  vnryiRg  knfph  and  breadth,  an 


Fto.  Sf.— <i,  Kpltbrlium  Inun  ihr  rrnil  prlvta;  ft,  nifliul  rpllhdiuBi. — (CrecBC.> 

yellowish  while  or  gray  in  color,  »haq})y  outlined,  and  often  indented. 
They  are  rounded  at  the  ends.  The  granules  may  be  distributed 
Ihroughoul  ihccnlin;  ca»l,orscattered  only  here  and  thcrv  so  that  it  Is 


n 
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tto.  90.— «.  Hyaline  ca«.     *,  Hy^iae  caM  siudioil  wilh  a  fpw  kuoo- 
CJ1M-    t,  Hy«line  rut  MudM  with  renal  epllhdlum. 

partly  hyaline.    Isolated  leucocyte!;  are  now  and  then  observed  in 
different  portions  of  the  cast  (Fig.  91  a). 
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Epithelial,  Leucocyte,  utd  Blood  Casts.  These  have  a  wry 
iSamctcnsiic  appearance.  Free  blood -corpuscles,  mosily  the  so- 
called  "blood-sl1Illjo^^^,"  lie  close  lo  the  cast;  the  epithelial  cast  shows 
epithelium  only  in  its  upper  portion,  bein^  granular  below  (Fig.  91.  A, 
e  and  d). 

(d)  Waxy  or  Amyloid  Casts.    This  variety  Ls  charatlerizcd  by  its 
strong  refrae live  power  whereby  it  is  given  a  shiny,  waxlike  appearance. 


Fro.  910.— Gnnulsr  casi,        Fto.  916.— Blood  cmi.         Fig,  gie.-'heitncyur  caU. 


Fio.  9id. — Epithelial  tjM 


I''i>>.  9ie.— Cut  of  >cid  Kidiura 
uraw.— (*.  Jnkith.) 


Fic.  9*.— W»xy  CM!.— (Tywn-) 

These  casts  are  oden  large  and  broad  and  show  clefts  and  indentalions. 
Fnxjucnily  shining,  irregularly  shaped  flakes  arc  seen  near  Ihcm. 
Some,  but  not  all,  waxy  casts  give  the  amyloid  reaction,  that  is,  they 
slain  red  with  methyl  violet.  For  an  explanation  of  their  origin  it  is 
necessary  to  assume  that  the  albuminous  substance  originally  entering 
into  their  compoMtton  undergoes  amyloid  degeneration.  (Fig.  99). 
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(•)  Fatty  Cuts.    Thee  vt 


sf  ca.    Im^ 


iddhkm    lo  droplets  at  (at  tMcdlc-*hap«d  aj^a^ 
■omctimcii  obwntd. 

Frotn  tJicw  Vttfietia  of  tnie  casti,  Uk  w^cklkd  fiikr  I 
urates  aad  micrococri  most  be  difiensdatid,  a>  ohM  ■!«>  i 

ngure  91  c  tbowt  m  caa-Iike  atmctiac  uoonwaid  <rf  add  ois&r  of 
•odiuin.  Sud)  maaBcs  are  taiSj  JhllngiiriirH  (iqid  gnaoUr  casts, 
beauiK  they  thtivti  up  wbcn  brought  io  cootact  with  acetic  acid. 

ClTMala  of  uric  acid  and  caldum  oxaUle  nay  be  predpitatcd  open 
,  cyllndricil  coaf^  c4  mucus,  which  are  then  deignatcd  as  uric  add 
caatf  or  oulatc  o(  cjikium  casts,  as  the  case  may  be. 

Cloady  nscmblinK  these  forms  are  the  midococdc  cyfindexs,  wliicb 
cinulft  oC  aggregatioos  of  mioxKocct.  They  resist  both  potassium 
hydrate  and  nitric  add. 

The  mucoid  Mructurcs  called  cytiodroMB  arc  iikdy  to  be  tni&tslcai^ 


PlO,  9].— Cylindnriit. 


(or  hyaline  casts.  They  are  geoenlly  diaractetized  by  thdr  cDormous] 
lenifth,  oftMi  extending  over  several  microscopic  fidds.  Figure  93  shows , 
such  a  structure  upon  which  an  ejMthdiul  cell  and  a  few  leucocytes  | 
have  been  deposited. 

4.  Microorganisms.  Freshly  voided  urine  is  free  from  micn> 
Orgaiiisms,  and  may  be  considered  sterile.  If  it  contain  microSrgnn- 
Isma  thehr  presence  is  due  to  some  pathologic  condition.  For  these 
reasons  the  necessity  of  examining  fresh  urine  with  the  aid  of  the  centri- 
fuge becomes  apparent. 

Bactcriurift  is  a  name  applied  to  a  mycotic  affection  of  the  bladder 
or  kidneys  in  whidi  the  urine  contains  micro6rganiims  wthoul  an 
assodated  presence  of  pus.  This  is  exceptional  for  the  two  are  almost 
always  associated. 
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It  must  also  be  borne  m  mind  that  in  a  great  variety  of  systemic 
diseases  bacteria  are  excreted  in  the  urine  without  producing  any 
lesions  of  the  urinary  organs. 

BLastomycetes,  hyphomyceles,  and  schizomycetes  are  found  in  the 
urine  Some  of  them  are  met  with  only  after  the  urine  has  stood  a  long 
time,  but  as  it  is  not  always  passible  to  examine  the  urine  when  it  is 
fresh,  it  is  necessary  to  know  the  appearance  of  these  organisms. 

Of  the  blastomycctes,  the  yeast-cells  or  saccharomycetes  are  most 
comjnon,  especially  in  diabetic  urine.  They  appear  as  small  round 
ve^des  connected  with  one  another  like  a  string  of  pearU.  and  gener- 


fta.  94-— d,  MIcToccicd  In  ibon  cluJas  and  Boup*.    6.  Ssrtioae.    e,  Fun^ 
from  add  (tmicnt«tion.    d,  Vcut  cell>  framaiabetk urine,   t,  iijaiiiaa. 

ally  arranged  in  clusters.  On  some  of  the  cells  germination  maybe  seen 
{Fig.  94  c).  Besides  these  there  are  vesicular  blastomycttes  which 
closely  resemble  yca»t  fungi,  only  they  arc  smaller  (Fig.  94  d). 

That  they  may  not  be  confounded  «ilh  other  cells  (leucocjics, 
micTocytcs)  a  drop  of  acetic  add  should  be  allowed  to  flow  under  the 
cover  glass:  Mastomycetes  remain  unchanged,  while  the  nuclei  of 
leucocytes  come  out  with  great  distinctnesa. 

Hyphomycilcs  urc  found  in  the  urine  only  when  it  has  stood  a  long 
time.  PenicUlium  glaucum  which  i!>  often  present  may  be  easily 
recognized  by  its  tuftlike  or  arborescent  branches  (Fig.  94  b).  Outside 
the  reticulum,  or  mycelium,  spoix^  are  seen. 
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Wc  shall  have  vcr)-  little  to  say  concerning  the  sciiizomycctcs,  as  ihc 
t<j}{niticuncc  of  ihfir  presence  in  the  urine  has  not  been  clearly  tleier- 
mined.  By  some  one  organism  has  been  deemed  pathogenic,  by  others 
another.  Many  of  them  are  merely  excrcled  in  [he  urine,  having  ih«ir 
origin  in  distant  parts  of  the  body  and  ])assing  through  the  kidneys  into 
the  bladder  nilhout  causing  disease  of  the  latter  organ.  We  will  not 
dbcuss  this  rjucslion  here,  but  will  proceed  to  enumerate  the  principal 
forms  which  are  met  with. 

The  micrococcus  urea  appears  in  the  form  of  long,  comparatively 


Kla.  gj. — Micnxuccu* 
lime. — <v.  Jaluch.) 


Kio  06, — Bntteriiim  utrn- 


t'n.  47. — MiuocotcuB  urex  arratiKcd 
in  inuM*  cf  soOglea. 


Ii'io.  98.— Lcpiuihtii. — (Pcttf.) 


large  cocci  arranged  in  chains  (Fig.  95).  It  decomposes  urea  into 
carbonic  add  and  ammonin.  There  U  also  a  bacterium  urtw  which 
possesses  the  same  property  of  decomposing  the  urine  (Fig.  96).  Both 
these  varieties  occur  as  masses  of  xoOglea  (Fig.  97}.  Furthermore  wc 
recognize  a  kind  called  vibriones,  which  represent  a  union  of  several 
rodlcls.  When  highly  magnitied  thdr  articulations  may  be  disa-rred. 
Their  movement  is  slow  and  sluggish.  A  longer  succession  of  bacteria 
is  known  as  Icptothrix  (Fig.  98). 
Rarely  the  {>ackel-like  cocci  called  sarcina*  are  found  (Fig.  906). 
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Among  the  other  organisms  which  art  found  may  be  mentioned  bac- 
terium coli,  prolcuB,  staphylococcus  pyogenes  albus  and  aureus,  gon- 
ococci,  tubercle  bacilli,  the  bacilli  of  anthrax,  typhoid  and  relapsing 
fn-cr,  glanders,  and  linally  the  smegma  bacillus.  This  number  by  no 
means  completes  the  list. 


Fic,  1)9. — Trkbomonai  vaginalii. 


FlO.  loo.'-Filaria  sanguini*. 


Fw.  loi.— Ova  of  tlic  distumum  bcmatobium. — (Llumann.) 

Animal  Parasites.  Trichomonas  vaginalis  is  occasionally  found 
in  the  urine  of  wonitn  suffering;  from  leutorrhora  ( Fig.  99).  More  rarely 
the  ox>'uri»  vermictilaris,  ascaris  lumbricoidos,  and  ftlaria  sanguinis  are 
found  <Fig.  100). 
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Of  greater  importance  is  the  di&toma  hxniatobiuni.a  parasite  which 
b  prevtlenl  in  Eg>'pt,  Brazil,  and  other  tropical  countries,  and  which 
catiMS  vesical  and  renal  hsmorrbage.  The  spores  of  this  paJV- 
stte  (Fig.  loi)  have  an  oval  form  and  are  rounded  at  chic  end,  the  other 
end  tapering  into  a  short  spine. 

Equally  impoRont  is  the  occurence  of  hydatid  cysts,  which  may  reach 
the  size  of  a  walnut.     If  ihcy  arc  sterile  they  oondst  of  a  structureless 


C 
/ 


fn.  IM.— ^chlnecoectti.     A  aod  B.  hcnd  of  ihr  intrukM.    C,  llookkU. 


Fto.  loj.— «,  Add  lodiiim  urair.     b,  Urk  acid. 

membrane  containing  fluid.  Frequently,  however,  the  bladder  con- 
tains fecundated  sacs  (Fig.  toa).  The  head  of  ihe  parasite  {A  and  B), 
and  the  hooklels  (C)  floating  free  in  the  urine  should  be  looked  for. 

B.    UROROANIZED  SEDIMENTS. 

The  unorganized  sediments  are  it^v.ifi«l  according  to  the  reaction 
of  the  urine  in  which  they  occur. 

THE  SEDIMENTS  OF  ACID  tJKIIfE. 

I.  Acid  uraleofsodium  and  more  rarely  the  corresponding  potassium 
salt.    They  occur  as  moss-like  masses  of  amorphous  granules  varying 


MICROSCOPIC   EXAUINATIOK  OF  TILE   I'RIME. 


79 


in  color  from  gray  lo  bright  yellow  or  brown  (Fig,  to.^ii).  If  a  drop  of 
hydrochloric  add  be  utldotl  to  ihtm  they  arc  di-compoacd  and  in  course 
of  half  an  hour  precipitate  crystals  of  uric  add. 

9.    Uric  acid,  which  forms  gray,  yellow,  or  brown  crystals  of  various 
shapes,  such  as  rhomboid,  spindle,  cylindrical,  whetstone-shape,  and 


no.  I04. — Calcium  oialAir. — (Giime.) 


# 


Flo.  105. — CT»Un. 


also  rosettes  which  are  formed  by  a  combination  of  the  others  (103  b). 
Rarely  uric  add  occurs  in  the  form  of  im-gular  crystalline  spicules  which 
Ultzmann  has  assodatcd  with  the  development  of  renal  stone. 
Micro-chemical  test:  Run  a  drop  of  potassium  hydrate  under  the 
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oover-gkat  and  the  uric  add  ciyalAls  dtsapfn-ar,  bdog  ran^Tnrd  into 
loluble  potasdum  hj-dratc.  U  b}'dnxJUoric  add  now  be  uldcd  re- 
cfyBUUization  of  uric  add  begtss. 

3-  Caldum  oxaUu  appears  tn  the  form  of  small  Rlit>tmiiig  octa- 
bedrals  which  when  wen  from  above  look  like  ravdoiies  [or  Mjuaret 
crosKd  diaj^unallf  b>-  two  lines).  Los  commonly  prismatic  ainl  hour- 
gtea»  fomu  are  teen  [the  fo-caQed  dumb-bell  crystals].  Calcium  oxalate 
fa  soluble  in  h}-drochIonc  add,  ittsoluble  in  acetic  add  (Fig.  104). 

4.  Cyvtin.  ColoHc^,  irrvguUr,  «iz-fiided  ctyslals,  soluble  in 
hydrochloric  add,  alkalies  and  ammoob.    (Fig.  105.) 


Ftc  to6. — Lvucin  and  i?niMa.    »i»,  Icodn  baJb;  iX,  XjtoKtn 
•hnns;  t,  dmltilr  \ttl\t  ot  unmonfum  xumU. — (HnttaM.) 


J.  Xanthin.  A  vcr>-  rare  sedimcnl,  occurring  as  regular  hexagonal, 
lamiue.    Il  is  soluble  in  ammonia  and  h^-drochloric  add  (Fig.  102). 

L^udn  and  tyrosin.  The  latter  forms  line,  colorless,  shining  needles, 
which  are  readily  soluble  in  alkalie  (Fig.  106).  Leudn  occurs  as  ycUow 
spheres  ha\ing  concentric  striation&.  It  is  soluble  in  adds  and  alkalies 
(Fig.  loj). 

[These  substaiKes  are  the  products  of  rapid  retrogradcmetamorpbosts, 
nicb  as  occurs  in  acute  yellow  atro])hy  of  the  liver  and  phosphorous 
poisoning.  Tbcy  are  said  to  occur  in  se\-erc  cases  of  lyphijit^iBVer, 
unall  pox,  and  pyiemia.] 

A  acdimcnt  of  rather  infrequent  occurence  is  sulphat 
which  appeanas  long,  colorless  needles  or  as  1  iriK  U  t  wtiV 
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med  ends.    It  h  somewhat  Aimilflr  to  neutral  phosphate  of  caldum 

(Fig.  107). 

8.    Indigo.    Blue  lamell*  or  bUck  Males,  rhomboid  in  shape,  with 
tapering  ends. 

THE  SKI>IMEKTS  OP  ALKALINE  CRINE, 

1.    Crystalline  neutral  phosphate  of  calcium  iFig.  io8  6).     These 
crystals  cannot  be  produced  artilidally  by  the  ingestion  of  alkalies,  and 


Fto.  1^7. — Crjrtult  iJ  calcium  sulphalr.— <Van  Nuy«.1 


FN.  loH- — u.  findy  gruiulw  carUinalr  nf  (alcium; 
b,  crriULllinr  neutral  photphali-  o(  (aldum. 

consequently  arc  characteristic  of  essential  phosphaturia.  Their  pres- 
ence excludes  the  possibility  of  ammoniacal  decomposition  of  the  urine, 
for  as  soon  as  the  minutest  quantity  of  ammonia  is  added  to  them 
Ihey  di.sappear. 
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3.  Crystallioc  phosphate  of  magnesiuni,  which  is  much  like  the  am- 
morUo-magDniuin  phosphate  »hown  in  Fig.  no,  although  the  cryatali 
•re  longer  than  (hvy  are  brtxul.  They  are  still  further  di0crentiated 
by  the  (act  that  ihey  mity  occur  irrospedive  of  the  prewnce  of  bactem, 
with  which  ammoDio-magnc^tim  phosphate  is  always  assodaled. 


FlO.  100.— Culnnaie  at  rklclum. 


Fio.  no. — Tbc  man  utuitl  (omu 
of  triple  phnplMle.-^H'ilUfid.  > 


Fio.  III.— ^KllMc  ami  fcathsiy  crrsUli  of  triple  phcsphaic— <Harlcy.) 

,1.     Calcium  carbonate,  which  may  be  cither  amoq)hou9  or  granular 
crystalline,  thtr  latter  lurming  small,  shining,  mulberr)--shapcd  gTjgyJg^^ 
(Figs.  io8  ami  109).  ^ 

4.    Atnmonio-magnvsium  phosphate,  which  occurs  in  tf 
rbomboitl  plates,  the  so-called  cofhn-lid  ciystaU.  iti'i  I^iri;i'  pi 


/. 
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slanting  ends  (Fig.  no).  If  the  crystals  be  precipitated,  serrated, 
cnidform,  or  fcmshaped  structures  will  be  observed  (Fig.  in).  The 
crystals  are  soluble  in  acetic  acid. 

5.  Urate  of  ammonium  i.s  yellow  or  brown  in  color  the  same  as  all 
urates.  Il  forms  needles  with  spherules  on  their  ends,  and  also  double 
globules  having  processes  umilur  to  the  rays  of  a,  star-fish  (Fig,  112). 

Micro- chemical  test:  The  addition  of  a.  drop  of  hydrochloric  acid 
fonns  ammonium  chloride  and  liberates  uric  acid.    The  ammonium 


Tto.  il>' — Anunonium  urair. — (Urnnr.) 

soon  disappear  and  whetstone- ^a]}cd  or  rhomboid  crystals 
of  uric  add  are  formed. 

ACCIDENTAL  CONTAMmATION  OF  THE  URINE. 

During  microscx>pic  examination  of  urinary  sediment  structures  are 
often  found  which  might  be  mistaken  for  i-^sential  constituents  of  the 
urine,  but  which  arc  really  due  to  contamination  of  that  fluid.  It  is 
•evident  ili;it  it  is  neoessarj-  to  be  familiar  with  thdr  appearance  in 
er  to  guard  against  errors. 
Among  those  most  frequently  met  with  are  haJr^  fragments  of 
bers,  animal  and  vegetable  fibers,  both  colored  and  uncolored, 
t,  hemp,  silk,  linen),  surch-gr&nules,  fat-globule».  and  air-bubbles. 
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Figure  113  shou's  those  most  fr«iu«ntl_v  encountered.  To  the  left 
is  ii  twisted  (Ol  ton -fibre,  und  i-lo«c  be^^idi-  it  U  Ihe  barb  of  a  feather.  A 
long,  slender,  cylindrical  silk-fibre  runs  across  the  poclure  from  Icfi  to 
right  and  from  above  downwards.    At  (he  right  i&  a  hemp  fibre  plainly 


Fm.  ny    Alter  KtBUcliioct-ScnfL 

(hovring  conMrictions.  Of  the  two  crossing  it  the  upper  one  is  a  hair- 
foUictc,  the  lower  one  a  wool-fibre.  The  bodies  seen  in  the  lower  right 
bund  corner  are  starch- granules,  those  above  (at-globideti,  and  the  two 
to  the  left  arc  air-bubblcs. 
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DISEASES  OF  THE  URETHR.\-AND  PENIS. 
URETHRITIS. 

Every-  inflammation  of  ihe  urethra  is  called  urethritis.  It  is  due 
either  to  trauma  or  to  infection. 

Tears  of  the  urethra,  wounds,  caustic  injections  such  as  conodve 
sublimate  or  carbolic  add,  foreign  bodies  such  as  calculi  or  the  reten- 
tion catheter,  all  produce  catarrhal  conditions  in  the  urethra  which  are 
manifested  as  purulent  discharges,  or  when  of  lesser  severity,  by  the 
presence  of  filaments  in  the  urine. 

It  is  not  necessary  to  assume  thai,  owing  to  accidental  conditions  of 
the  urethra — as  irritation  for  example — the  microSrganisms  normally 
present  ihca*  require  power  to  produce  inflammation,  because  similar 
processes  in  which  no  microorganisms  whatever  arc  present  also  occur 
(wethrilh  astptica). 

Thus,  if  a  5  per  cent,  solution  of  carbolic  acid  be  injected  into  the 
urethra,  an  intense  .suppurative  inflammation  results,  although  neither 
microscopic  examination  nor  culture  methodti  reveal  bacteria  in  the  dis- 
charge. It  is  true  that  the  period  during  which  the)-  are  absent  is  of 
short  duration,  for  wherever  suppuration  exists  bacteria  soon  appear. 
In  these  cases,  however,  they  should  not  be  considered  the  primarjr 
causative  agents,  but  rather  nosopanisites  in  the  true  sense  of  the  word. 

I  cannot  acknowledge  the  existence  of  urethritis  resulting  from 
excessive  indulgence  in  alcohol,  nor  have  I  observed  it  in  association 
with  gout  and  rheumatism.  The  occurrence  of  herpetic  urethritis, 
howewr,  IS  not  to  be  questioned,  for  herpes  may  attack  the  mucous 
membrane  of  the  urethra  just  .is  it  attacks  any  other  mucous  mem- 
brane and  so  give  rise  to  drcumscribed  innummation  resembling  that 
prodttccd  by  any  other  source  of  irritation  which  we  have  mentioned. 

.\11  the^  forms  are  characteriised  by  their  benignity  and  ready 
curability.  As  soon  as  the  cause  is  o\'crcomc— the  irritation  discon- 
tinued or  the  foreign  body  removed — a  few  injections  of  a  weak 
stringent  solution,  such  as  zinc  sulphate  i :  loo,  serve  to  check  the 
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discharge.    These  foTirm  of  urethritis  are  so  rare  that  ihcy  are  of  little 
importance  in  comparison  with  bacterial  urethritis. 

ConcemiDg  the  bacterial  fonns  all  except  the  gonorrhoeal  may  be 
dismissed  with  slight  mention.  A  few  cases  of  urethritis  due  to  micro- 
Orgaoi»ms  other  than  the  gonococcus  have  been  reported,  and  I  mv-self 
ha\'e  seen  some  cases  of  undoubted  authenticity.  The  potcnriality  of 
producing  an  urethritis  has  been  imputed  to  numerous  microdrgan- 
isms,  but  the  obsen'ations  are  so  few  and  the  bacteriologic  relations  as  i 
yet  so  obscure  that  we  must  restrict  ourselves  here  to  the  mere  mention 
of  the  occurreiKe  of  such  cases. 

I  do  wish  to  state,  however,  that  the  prognoMs  in  these  forms  of  bAC-j 
Icrial  urethritis,  which  arc  called  simple  urethritis,  is  not  so  favorablef 
as  has  generally  been  supposed.    There  arc  cases  of  chronic  non-gon- 
orrhccal  urethritis  which  in  spile  of  treatment  lead  to  compUcations~-sK| 
for  example,  prostatitis — identical  with  those  produced  by  true  chronic 
gonorrhxa. 

The  so-called  urelhrmrkaa  ex  libtdine,  and  bacteriorrhcea  are  quite 
harmless  affections.  In  the  first,  as  the  result  of  frequent  sexual 
excitement,  a  viscid  drop  of  mucus,  or  pcrhups  only  a  slight  moisture, 
appears  at  ihe  meatus.  This  is  merely  the  normal  secretion  of  the 
urethral  glands,  which  has  exuded  as  a:  resuh  of  the  increased  volume  of 
the  penis  produced  by  erection. 

Bacteriorrhcea  manifests  itself  as  a  thin,  grayish,  mucmd  secretion  at 
the  meatus,  being  most  profuse  in  the  morning,  although  occurring  in 
lesser  degree  during  the  day.  It  retains  its  original  characteristics  as 
long  as  it  remains  untreated.  If  this  discharge  be  examined  under  the 
microscrope  it  is  seen  that  leucocytes  and  epithelial  cells  are  not 
predominant,  as  they  are  in  urethritis,  but  that  a  large  number  erf 
bacteria  of  ditlcrent  forms  arc  present,  bacilli,  cocci,  diplococd,  and 
organisms  arranged  in  cliains  and  clusters  all  being  in  the-  Geld.  Cell- 
ular elements  arc  almost  entirely  wanting,  although  here  and  there  a 
few  round  or  epithelial  cells  may  be  discovered.  I  have  never  observed 
any  injurious  effects  from  this  discharge;  it  docs  not  increase,  causes, 
no  annoyance,  and  I  have  never  known  infection  to  be  conveyed  by  iL ' 
This  bacteriorrhcea  often  remains  as  a  sequel  of  gonorrhcea,  especially 
after  an  atlack  of  Ion;;  duralion. 

GoQorrhval  Urethritis,  or  dap,  as  it  occurs  in  man  (the  disease 
In  woman  not  being  pertinent  to  our  subject)  is  caused  by  the 
lodgment  of  a  specific  organism,  the  gonococcus,  in   the  urethra. 
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'  It  is  not  always  enough  forthcgonococcustogainacces!)  to  the  urethra, 
since  there  are  undoubted  instances  in  which  two  m«n  iia.\x  been 
exposed  to  the  some  tnfeclion  and  only  one  of  them  developed  disease, 
tbe  other  remaining  perfectly  well.  Persons  of  the  latter  class  are  only 
^slightly  susceptible  to  gonorrhieal  \irus.  Unfortunately,  however, 
I  ibey  constitute  the  exception,  exposure  being  almost  synonymous  with 
infection. 

The  gonococcus  of  Ncisscr  is  a  diplococcus  characterized  by  the 
following  properties.  In  form  it  is  a  diplococrussomewhat  resembling  a 
colTee-bean,  its  flat  surfaces  being  divided  by  a  fine  deft  and  its  convex 
surfaces  lying  outward  (Fig.  114).  In  a  are  seen  pus-corpuscles  con- 
taining gonococci,  in  b  gonococci  on  epithelial  cells,  in  c  gonococd 
between  the  cells.     During  propagation  ihe  young  bacteria  are  arranged 


I 
I 


^'. 


-1> 


Pic.  1 1 4.— Gonococci.    a.  Moue*  incloani  in  piu<rlli.     6,  The  tune 
in  cpilhdfal  cells,    e,  Gonococci  dualing  (rn  In  the  iMrclion. 

with  thdr  long  axis  perpendicular  to  the  old  ones;  that  is,  they  occur 
in  clusters  instead  of  chains. 

They  are  intracellular,  penetrating  both  epithelium  and  leucocytes, 
espedally  the  biter,  and  taking  up  their  abode  close  to  the  nuclei.  If 
the  cellular  membrane  bursts  they  arc  also  found  between  the  ceils. 
Diplococd  can  positively  be  pronounced  gonococci  only  when  theyare 
observed  within  as  well  as  between  the  cells. 

Gonococd  stain  with  the  biisic  aniline  dyes;  they  dilTer  from  other 
diplococd  occurring  in  the  urethra  in  that  they  are  decolorized  by 
Gram's  ^lain  (iodine,  potassium  iodide'and  absolute  alcohol). 

They  aho  require  a  spttial  citllurc  medium  for  their  growth,  which  is 
not  the  case  with  other  urethral  diplococci.  They  grow  on  human 
blood-serum,  tbri\ing  best  upon  a  mixture  of  blood-scrum,  or  serous 
fluid   such  as  hydrocele- fluid,   and  agar.     They   grow  excellently 
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at  a  teroperature  o(  30*  C.    Above  jS^  C  ibc; 
devdopmnit. 

That  ihr  gonococtus  w  the  tpcdfic  caiuc  of  ijooorriuEB  tf  at  pnaaa 
not  doubtitl.  The  urvthnt  has  bi-vn  Inoculated  with  thu  gipDiw 
after  it  hue)  txi^sctl  thn>UKh  M-vrml  miccom^t  cultures  and  a  tvpiol 
gononlicra  has  rrsullcd  la  cvvry  insiaan. 

The  gonoomxuB  rctaiiu  it»  rirulrncv  outside  the  body,  a  prapcm 
which  (.'xplitins  thi-  octurrtnce  of  infedioa  bjr  means  of  oHilUBBila) 
linen,  dirty  in>ininu-ms  chamber-vcssds,  etc  Thfe  foau  td  iolBCtiBa 
oc<.-uni  mofH  frc()ucnlly  in  litiU-  ^ri&,  although  1  have  coen  a  <a>e  h  s 
boy  tu-o  yran  old. 

\Vc  divide  gnnorrhtra  according  to  its  clinical  manifestatioBS 
iin  acute  iind  chronic  form,  and  also  into  an  sntsrior  and 
form,  which  may  be  cither  acute  or  chronic 


PATUOtJOCICAL  AN'ATDm-. 

The  gooooood,  after  gaining  acces»  10  the  urethra,  pcnrtnttc  tht 
mucous  membr.-inr  and  bcj^n  to  multiply  yxry  npidly.  They  ait 
present  not  only  in  the  dischargr,  which  cooasis  moeitly  of  pus-crib 
cast  oS  from  the  surface  o!  the  urcthim,  but  also  m  the  s-ubcpithc- 
Hal  ttasue,  the  cyrpu  of  Morgugni,  and  the  fjjiaii  of  Liitr<.  Their 
enormous  increase  in  number  cBW>e»  an  rnflamiMlinn,  as  tbe  result  ol 
which  ibr  urethral  mucous  membrane  becooics  swnUen,  oed' 
and  injected. 

Lcutocj-iJc  infiltration  occurs,  the  white  cieUs  ooUerJing  betm-ccn  the 
qiilhdium  and  destroying  il.  They  invade  tbe  oiitln&  of  the  ^andular 
ducts,  penetrating  a&  deep  ah  the  subcfdllM&l  ooDiiective  tiaaue, 
between  tbe  cdk  of  wludi  thr>  may  be  ftrco  if  a  flcctkai  of  tissue  b 
examined  under  the  microscope.  The>'  lilicniKc  atttck  the  slandular 
cells  and  pcri^aodulor  ti>suc&,  forcing  their  way  even  inio  the  cry-pb 
of  MoripLxm  and  the  ^aoAs  of  UtMi;  to  ian.  this  infillratioo  of 
{uK-murphoouckar  leucocytesi  is  univeml. 

The  proceM.  involvra  the  surface  of  the  umhra  as  wefl  as  its  deeper 
layer,  and  lend*  omatantly  to  extend  backwards  -^  loog  **  't  doe* 
not  pBM  beyond  the  bulb  we  deaienntc  It  a»  mmaot  gonorrhoea; 
when  it  exoiod*  thi»  limit  it  t»  known  as  [HHMHnr  fooorrhoea. 

Fonunatdy  the  latier  Dccunwire  t*  not  wry  fmjocni  during  ibc 
acute  stage  of  the  diMnuc,  but  It  happens  aInwHi  JnwnaHy  in  the 
chronic  iitagc,  as  we  ithall  mt  laier. 


ITRETHKITIS. 


The  Tran*dtion  from  anterior  to  posterior  urethritis  may  take  plac*  at 
any  time,  and  I  have  seen  it  occur  a&  early  as  the  second  day;  the  time 
of  predilection,  however,  is  during  the  second  or  third  week.  The 
gonorrhccal  infLimmalion  travels  backward  ^owty,  and  in  a  certain 
number  of  cases,  which  generally  subside  in  from  four  to  sis  weeks,  is 
arri.'rilcd  al  the  bulb.  If  ii  goes  beyond  this  point  into  ihe  posterior 
urethra,  a  further  involvement  of  both  ihc  deep  and  superficial  strata  is 
the  usual  result.  When  ihe  deep  layers  are  affected  catarrhal  inflamma- 
tion of  the  prostatic  ducts,  the  orifices  of  the  seminal  vesicles  and  thdr 
surrounding  ti.'isuc,  and  finally  of  the  pix»tate  itself,  the  seminal  vesicles, 
and  even  the  epididymis  occurs.  ■  If  the  extension  takes  place  super- 
fiiially  the  bladder  becomes  affected  and  a  gonorrhceal  cystitis  is 
produced,  In  many  cases  the  deep  and  superficial  layers  suffer 
simultaneously. 

This  acute  process,  which  alTccIs  both  the  anterior  and  posterior 
urethra,  may  terminate  in  either  one  of  two  ways.  If,  under  appro- 
priate treatment,  the  number  of  ^nococci  diminish  and  their  virul- 
ence becomes  attenuated,  then  the  leucocytic  infiltration  decreases. 
The  small  embryonal  cells  disintegrate  and  are  absorbed  and  normal 
epithelium  fomxs  on  the  jireviously  diseased  area»,  so  that  a  complete 
TtxtUulio  ad  inlegrum  is  brought  about. 

Unfortunately  Ibis  is  not  the  invariable  termination,  for  although 
the  inflammation,  and  small-celled  infiltration  decrease  ihcy  do  not 
entirely  disai>pc<ir,  and  what  is  knou-n  a.s  chronic  tirethritis 
results.  In  this  condition  gonococd  may  be  present  or  absent.  Thus 
it  is  seen  that  Ihe  continuation  of  a  chronic  urethral  catarrh  h  not 
dejx-ndent  upon  Ihe  presence  of  gonococd.  Indeed,  the  inflammatory 
infihrale  may  periiist  for  years  or  even  decades  after  the  primary  cause 
of  the  alTection  has  been  removed. 

This  chronic  process  is  e^entially  a  small-celled  infiltration,  which 
may  afl'ect  any  part  of  the  urethra  from  the  meatus  to  the  neck  of  the 
bladder  and  involve  both  its  superfidal  and  deep  structures  but  which 
seems  to  have  a  spedal  affinity  for  the  glandular  portions,  such  as 
Liitr^'s  >;lands  and  Morgagni's  lacunae,  together  with  their  adjacent 
tissues;  moTco%'cr,  it  may  penetrate  to  the  deeper  layers  of  sub- 
epithelial and  connective  tissues,  and  even  force  its  way  into  Uie 
corpora  cavernosa. 

Some  of  this  infillrate  undergoes  absorption  and  some  of  it  becomes 
converted  into  connective  tissue,  the  tatter  forming  a  caUus  or  scar. 
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Obliteration  of  blood-vessels  follows,  as  ihe  result  of  which  the  cylin- 
drical epithelium  is  changed  into  squamous  epithelium,  which  becomes 
partly  comilied.  These  infiltrations  do  not  effect  the  whole  lengtli  of 
the  urethra,  but  are  localized.  More  and  more  plastic  material  is 
dcpOAilcd,  50  that  scar  is  superimposed  upoD  scar  until  finally,  in 
couree  of  time,  a  perceptible  degree  of  thickening  results,  which  is 
known  as  a  callus,  and  which  constitutes  a  stricture  of  the  urethra. 
Chronic  urethritis,  however,  corresponds  rather  to  that  period  of  time 
during  which  the  infiltrative  process  does  not  increase  to  such  an  extent 
as  to  produce  perceptible  narrowing  of  the  urethra;  in  fact,  a  large  num- 
ber of  these  cases  never  advance  to  stricture  formntion  because  the  infil- 
trate is  confined  to  a  few  limited  areas,  mostly  glands  and  their  neighbor- 
ing tissues.  Thus  it  continues  as  a  chronic,  dischar^ng  urethritis,  the 
secretion  being  due  to  di^legiation  of  the  newly  formed  infiltrate; 
the  leucocytes  likewose  accumulate  again,  and  so  the  process  con- 
tinues, often  for  an  indefinite  period. 

SYMPTOMATOLOGY. 

(o).  Acute  gonorrhsa.  The  incubation  period  of  gonorrhoea, 
which  pursues  its  course  without  any  symptoms,  lasts  from  one  to  six 
da)'S.  Generally  the  signs  of  infection  begin  to  manifest  themselves  by 
the  third  day  after  exposure.  A  slight  burning  sensation  is  experienced 
in  [he  urethra,  and  an  itching  is  felt  during  urination,  while  between 
the  acts  of  micturition  there  is  a  sense  of  moistiuv  at  the  meatus.  Very 
sooD  the  secretion  develo])3  in  abundance.  At  first  it  is  mucoid,  then 
muco- purulent  and  finally  purulent;  occasonly  it  is  stained  with  blood 
(Russian  clap).  In  this  discharge  gonococci  arc  always  found  in  the 
typical  form  above  described. 

The  inflammutory  phenomma  increase,  the  pain  becomes  more 
severe,  urination  frequently  causing  such  exquisite  pain  that  the 
patient  refrains  from  passing  his  water.  The  area  around  the  meatus 
is  red  and  swollen,  the  lips  of  the  meatus  crdcmatous. 

The  inflammation  produces  erections,  which  are  frightfully  painful, 
for  the  reason  that  the  swollen  mucous  membrane  cannot  expand  lo 
accommodate  itself  to  the  increased  volume  of  the  penis. 

TluB  acute  stage  soon  passes  into  the  subacute  stage,  the  time  required 
for  its  transition  depending  u|>on  the  approprialcncss  of  treatment. 
Tbe  inflammatory  phenomena  diminish  from  day  today;  micturition 
Qmes  less  painful  until  finally  only  a  slight  smarting  is  felt;  the  dis- 
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charge  diminishes  and  loses  its  greenish  yellow  color,  becoming  ag&in 
a  grayish  ydlow,  muco-purulcnl  secretion. 

This  stage  may  supervene  at  the  expiration  of  a  week  or  ten  days, 
although  there  arc  many  cases  in  which  the  inflammatory  stage  lasts  until 
into  the  third  week.  Then  the  gymptoms  become  milder  and  milder, 
the  discharge  dries  up  and  only  a  small  drop  of  mucu-s-like  secretion  is 
seen  at  the  meatus  alter  long  intervals  betwem  micturition.  All  pain 
and  discomfort  has  now  entirely  disappeared.    If  the  urine  be  vmded  in 

■  two  portions  the  second  will  be  found  entirely  clear,  while  the  first  will 
I  contain  llocculi.  Finally  these  will  disappear,  and  tlic  disease  can  then 
I  be  considered  cured. 

K  In  many  cases  of  acute  gonorrhoea  the  inflammatoi;  stage  just 
Vfltescribed  is  entirely  ^'anting.  They  begin  with  slight  purulent  or  mticdd 

■  secretion  which  retains  its  original  character  throughout  tlic  courseof  the 
I  disca^.  Signs  of  inflammation ,  such  as  swelling;  of  the  meatus  and  pain- 
B  ful  micturition,  do  not  occur.  These  non- inflammatory  claps  arc  seen 
I  especially  in  patients  who  formerly  have  jiassed  through  an  attack  of 

gonorrhoea.    It  even  happens  that  the  infection  produces  so  little  dis- 

Ilurbancc  as  to  pass  unnoticed  by  the  patient  until  he  discovers  it  acci- 
dentally or  an  exacerbation  attntcis  his  attention  to  it.  In  tlus  way  are 
explained  the  cases  in  which  gonorrhoea!  shreds,  or  even  discharge  arc 
found,  notwithstanding  the  fact  that  the  p&ticnts  asseil  they  never  had 
gonorrhoea. 
In  most  instjince:>,  though  not  always,  the  disease  pursues  the  favor- 
able course  above  described,  from  four  to  six  weeks  usually  being 
required  for  its  subsidence.  In  all  these  cases,  which  may  best  be  called 
those  free  from  complications,  the  inflammatory  process  docs  not  extend 
beyond  the  bulb  of  the  urethra. 

I  If  it  pass  beyond  this  point  during  the  acute  stage,  an  acute  posterior 
goaoirboea  result.^,  and  tlie  entire  symptom  complex  becomes  immedi- 
ately changed.  While  acute  anterior  gonorrhoea  produces  scarcely  any 
general  disturbance,  patients  having  acute  posterior  urethritis  arc  often 
feverish  and  present  the  appearencc  of  bdng  afllicied  with  a  serious 
malady.    Although  the  purulent  discharge  becomes  less,  or  disappears 

(entirely,  three  symptoms  develop  which  make  the  cliiucal  picture  a 
typical  one:  1.  Severe  strangury  occurs,  the  patients  being 
forced  to  urinate  frequently  both  day  and  night,  sometimes  as 
often  as  every  fifteen  minutes;  2.  Micturition  is  painful,  the 
most  commonly  supervening  at  the  end  of  micturition  and 
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lutisf  for  some  time  thereafter;  3.  The  second  portion  of 
the  uhne  is  cloudy,  the  turbidity  being  due  to  pus.  ITot  ua- 
commonly  terminal  hemorrhage  occurs,  the  last  drop6  of  urine 
being  tinged  with  blood.  In  exceptional  cases  the  entire 
quantity  of  urine  voided  is  blood-stained.  ^J 

The  turbidity  of  the  srcond  portion  of  urine  is  explained  as  foUom: — ^M 
We  know  that  the  anterior  urethra  is  shut  off  from  the  potdcrior  by  cod- 
traction  of  the  musfuius  (omfrrxMr  partis  memtiranosa  urethra.,  obo 
termed  the  sfiiitulrr  inif.r  rxiernui,  so  that  tluid  in  ihc  anlvnor  uruthra 
Oic  it  an  accumuliition  nf  puM  or  an  injection),  flows  toward  the  external 
orifice.  If  a  consjdcniblc  ()iianiiiy  of  pus  accumulate  in  thi-  posterior 
urethra,  or  if  fluid  be  injected  into  it,  the  resislance  of  the  internal  vesical 
sphincter  U  ovcrtome  and  the  fluid  flow;)  into  the  bladder.  The  pus  is 
di»olved  by  the  unne  uimI  renders  it  turbid.  Thus  it  is  that  in  e\-cr 
freely  »uppumiing  ])osterior  urethriii.s  ihe  second  portion  of  the  urine  i 
cloudy.  The  first  i>urtion  is  e\Tn  n»>n;  lurbid  than  the  second,  t>ccBU:j 
it  contains  not  only  pus  derived  from  the  bladder,  but  also  that  which  HI 
washes  out  from  the  urethra. 

T\m  j)ro]>erty  serxcs  to  distinguish  it  from  the  urine  of  cystitis, 
second  ]K>nion  of  n-hich  is  more  turl»d  than  the  lirst,  because  do  i 
tlon  is  added  to  it  in  its  passage  throu(;h  the  urethra;  morovcr.  tli( 
portion  first  \-oided  represents  the  upper  part  of  the  urine  contuincd^ 
in  the  bladder,  whereas  tlio  second  portion  conaslsuf  the  purulent 
sediment.  ^| 

In  such  cases  gonorrhccal  c)-8titi*  usually  dewlops.  Posterior 
urethritis,  unless  promptly  and  energetically  treated,  is  the  forerunner 
of  cystitis,  .\  scries  of  complications  is  threatened.  Unfortunately  the 
gonorrhoea!  process  often  extends  to  the  prostatic  ducts  and  produces  a 
prostatitis.  In  like  manner  inSammalion  of  the  vasa  dvfercntia^^J 
epididymis  and  seminal  vesicles  may  develop.  ^^ 

On  the  other  hand  acute  posterior  urethritis,  especially  under  rational 
treatment,  may  pursue  a  favorable  course;  all  sym[>tom$  and  signs — 
tenesmus,  pain,  cloudy  urine— disappear  and  the  patient  escapes  com- 
plications. Most  frequently,  however,  the  inflammation  becomes 
chronic,  and  when  it  does  gonorrhcval  prostatitis  is  almoett  alwa)-s  thn^ 
result. 

(6).    Chronic  gonorrhcca.    If  the  disease  has  not  subsided  by  the  \ 
end  the  the  sixth  week  we  then  speak  of  it  as  chronic  gonorrhcca,  a  otHt* 
dition  in  which  the  distinction  between  anterior  and  posterior  gonorrhcca 
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yif.  Ittt  prODOiinci-c!;  and  is  also  Ici^s  !>ignilicant,  because  ncsrly  all  cases 
of  chronic  gonorrhcea  involve  boili  the  anlerior  and  posterior  urethra. 

Ordinary  chronic  gonoirha-a  cannot  be  distinguished  from  the  last 
stage  of  the  acute  form.  Urethral  discharge  is  present  in  a  certain 
number  of  cases,  and  may  either  be  profuse  enough  to  be  detected  at  the 
meatus  or  so  slight  as  to  be  manifested  only  by  the  presence  of  filaments 
in  the  urine.  If  the  patient  urinates  in  two  glasses  the  filaments  will  be 
present  chiefly  in  the  fir^i  glass  although  some  may  be  obser\ed  in  rhe 
second.  Thi-  more  abundant  ihe  secretion,  the  thicker  the  flocculi,  for 
heav)'  pus-fLikcs  sink  quickly  to  the  bottom  of  the  glass  while  thinner 
mucous  shreds  float  in  the  fluid  for  some  lime. 

Subjective  symptoms  may  be  entirely  absent;  neither  painful  urina- 
tion nor  strangur)-  arc  necessarily  present  even  when  the  disease  affects 
the  neck  of  ihc  bladder. 

With  the  cjtccpiion  of  filaments  the  urine  becomes  dear  as  soon  as  the 
discharge  becomes  slight.  .As  the  purulent  secretion  is  confined  to  ihe 
the  posterior  urethra  and  first  mingles  with  the  urine  when  the  latter  is 
voided,  it  cannot  produce  turbidity.  When  the  urine  is  .allowed  to 
stand  for  a  long  time  then,  of  course,  the  filaments  are  dissohxd  and 
cause  a  cloudiness.  If  the  secretion  of  pus  be  very  abundant  ihen  the 
second  portion  of  the  freshly  voided  urine  will  aUo  be  lurbid.  Thca-- 
fore,  although  a  freshly  voided  clear  urine  does  not  show  that  [Kwierior 
urethritis  is  not  present,  a  fresldy  voided  turbid  urine  assures  us  of  its 
existence. 

In  addition  to  the  not  wr)*  important  classificatton  of  chroruc  gonor- 
rhoea into  an  anterior  and  posterior  form,  another  division  must  be 
made  from  the  standpoint  of  treatment,  namely,  that  of  a  superficial 
and  deep  catarrh. 

We  have  considered  the  morbid  anatomy  of  chronic  gonorrha-a  and 
seen  that  it  is  a  small-celled  infiltration  which  partly  undergoes  resorption 
and  parUy  changes  into  scar-tissue,  whereby  relapses  frequently  occur. 
If  this  proccs."*  is  confined  lo  the  surface  of  the  urethra,  to  the  glands  and 
their  surroundings, only  a  superficial  catarrh  is  the  result;  if  it  penetrates 
into  the  deeper  parts,  into  the  submucous  connective  tissue  or  even  into 
the  corpora  cavernosa,  and  displays  a  tendency  to  develop  scar-tissue 
from  the  embryonal  cells  instead  of  undergoing  resorption,  a  deep  seated 
catarrh  is  produced,  and  we  have  to  do  with  infiltrative  processes^ 

This  latter  condition  is  characterized  clinically  by  perceptible  narrow- 
ing of  the  caliber  of  the  urethra,  while  in  the  superficial  form  no  such 
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naiTDwing  is  present.  This  encroachment  upoB  the  lumen  of  (he  urettui 
is  not  alwaj-s  «o  great  that  it  cao  be  detected  irith  an  ordinary  sound, 
especially  since  the  externa]  meatus  is  the  narrowest  part  of  the  urethra. 
If  we  assume  that  the  meatus  just  allows  the  passage  of  an  instnimcnt 

tj  whose  caliber  is  22  F.,  while  the  bulb,  which  normally  may 
H  be  dilated  to  40  mm.  has  undergone  a  diminulion  of  lo 
in  mm.  as  the  result  of  infiltration,  it  b  evident  that  the  nar* 
■  ro-aing  cannot  be  detected  by  a  23  sound.  The  bou^e  & 
I;  boule,  or  the  Otis  urethrometer,  will  often  reveal  its  cjt- 
istancv,  but  the  urethroscope  is  more  certain  than  either 
of  these  instruments. 

The  urethrometer  (Fig.  115)  b  an  instrument  having  at 
its  tip  a  bulb  composed  of  separate  blades,  which  may  be 
opened  to  40  F.  by  means  of  a  thumb-screw.  A  dial  at  the 
other  end  registers  the  degree  of  expansion  in  millimetres. 
The  surest  method  of  diagnosis  is  urethroscopy  (q.  v.), 
which  gives  a  typical  picture  of  the  infiltralc.  Diminulion 
or  absoice  of  the  plications,  disappearance  of  the  striaiions, 
irregular  blemishes  of  the  mucosa,  abnormal  paleness, 
loss  of  lustre,  and  rigidity  arc  all  revealed. 

Of  greater  importance  is  the  question  of  the  infectious- 
ness of  gonorrbcBa.    It  is  self-evident  that  as  long  as 
gonococci  are  present  in  the  dbcharge  so  long  is  the  di-s- 
charge  infectious.    The  difficulty  lies  in  the  fact  that 
gonococci  may  be  present  and  yet  not  be  found.     Daily 
experience  teaches  that  they  are  not  constandy  demon- 
strable, b«ng  present  at  one  time  and  absent  at  another. 
The  reason  for  this  is  that  they  remain  latent  in  the  deeper 
portion  of  the  urethra  and  only  come  lo  the  surface  at 
intervals,  or  when  perchance  an  exacerbation  of  inflam- 
mation uicrea.<ies  the  discharge.     They  burrow  in   the 
glands,    in     the    submucous    indllrate,   and    especially 
in  the  prostate,  retaining  their  vitality  for  months  and 
even  years, 
of  these  circumstances  when  shall  wc  permit  a  man  who  has 
Thcea  to  marry?    The  dictum,  "not  before  the  last  remnant 
rge  has  disappeared"  cannot  be  accepted  in  practice.    Wc 
a  large  number  of  men  who  have  had  gonorrhoea  are  never 
!  from  the  relics  of  their  disease,  as  their  urine  contains  fila- 
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ments.  If  we  were  to  forbid  all  such  to  marry  ihey  certainly  would  not 
obey  us;  and  if  they  did  the  number  of  unhappy  mortals  in  the  world 
would  be  greatly  increased,  the  U»I  of  neurasthenics  and  hypochondriacs 
would  become  larger,  and  mankind  would  even  be  in  danger  of  extinc- 
tion. We  well  know  that  many  such  men  marry  and  never  infect  their 
wives,  although  it  is  true,  too,that  infection  has  been  conveyed  by  men  in 
whom  the  mo«t  careful  examination  failed  lo  show  gonococci.  In  my 
experience,  however,  the  latter  occurence  is  rare.  Concerning  the 
question  of  marriage  I  have  adopted  the  following  rule: — 

If  the  patient  has  any  abnormal  secretion,  be  it  shown  by  urethral  dis- 
charge or  by  lilaments  in  the  urine,  il  must  be  repeatedly  examined  at 
l(»ig  iatcr>-als  for  gonococci.  If  filaments  are  present  the  urine  is  centri- 
fuged  and  the  precipitate  stained.  If  all  examinations  are  negative  the 
urethra  is  irritated  by  natural  or  artificial  means  (cohabitation,  free  use 
of  strong  alcoholic  beverages,  irritant  injections  like  nitrate  of  silver). 
If  the  increased  secretion  thus  produced  shows  no  gonococci  then 
marriage  may  be  permitted.  Possibly  this  course  may  result  in  an 
occa^nal  mistake,  but  in  the  present  state  of  our  knowledge  wc 
po^ess  no  other  criteria  of  infectiousness  aiid  so  are  obliged  to  choose 
the  lesser  of  two  e\iLs. 

The  composition  of  the  secretion  is  of  no  special  consequence,  it 
being  immaterial  whether  it  consists  chiefly  of  pus-cells  with  a  little 
cj^thelium,  or  whether  it  be  made  up  entirely  of  pus-cells.  Epithe- 
lium alone  shows  that  the  process  is  distinaivcly  desquamative  and 
puscelU  denote  the  existence  of  catarrh.  The  principal  question  lo 
be  determined  is  whether  gonococci  arc  present. 

Every  case  of  gonorrhoea,  from  its  ver)*  inception  to  its  termination, 
is  subject  to  a  scries  of  complications;  this  is  true  even  in  the  period 
when  gonococci  no  longer  are  present  and  tlie  condition  may  be 
rightly  termed  urethritis.  We  «-ill  now  briefly  discuss  the  principal 
complications. 

W  Both  occur  almost  exclusively  in  acute  gonorrhoea.  The  gonorrhccal 
process  extends  into  the  lymphatic  vessels  and  ^ands.  Occasionally, 
though  not  often,  it  happens  tliat  the  lymphatics  become  so  acutely 
inflamed  as  a  result  of  previous  swelling  of  the  prepuce  and  penis  that 
they  rupture  and  from  periurethral  abscesses.    Much  more  frequently 
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they  become  chronlt'Ally  ^wollni  and  ioduntcd.so  that  they  are  palptble, 
especially  on  ihc  (lnr>um  of  the  penis. 

Inguinal  adcmtb  coodtfa  almost  always  of  an  cnlai^jmient  of  the 
^ands  which  rarely  suppurates  but  generally  undergoes  resolution. 

rotxictruns,  pckitoluccutis,  pkril'rethkal  arsccss. 

We  have  already  slated  that  ibc  glands  of  the  un-thra  arc  attacked  by 
the  gonorrhoea]  process.  If  several  t:land.s  are  thus  involved  they  can  be 
felt  from  H-ithout  as  small  bodies  about  iht.-  size  of  a  hemp-seed.  They 
may  last  indefinitely  and  act  as  a  fresh  source  of  infection,  or  they  may 
degeneraiv  into  little  cysts,  or  if  their  surrounding  tissue  become  in- 
vold-cd  thc>-  may  be  i^onvTrled  inlo  small  periurethral  abscesses. 

This  is  typical  arouiKl  the  fnenum  where  Ihc  glands  arc  near  the 
external  sur^ce.  Further  back  in  the  urethra  where  they  reach  into 
the  corpora  cavernosa  suppurations  can  extend  outward  as  cajiily  as 
inward,  so  that  Ihe  final  result  is  often  a  urinan,'  Intula.  Tht-y  are 
much  less  common,  bowevcr,  than  periurethral  abscesses  near  the 
corona. 

PARACXXTHRAL  nsn'LAE. 

Very  often  minute  openings  surrounded  by  a  zone  of  red  are  seen 
near  the  meatus.  Upon  pressure  pus  exudes,  in  wliich  ponococci  art 
usually  present.  These  paraurethral  or  periurethral  listula-  are  blind, 
that  is,  the)*  do  not  communicate  with  the  urethra.  They  may  coq< 
tinuc  to  suppurate  for  a  long  time,  and  unless  they  are  destroyed  will 
prevent  cure  of  Ihe  gonorrhora. 

COn-pcsniS  AND  PERICOWPESITIS. 

In  like  manner  the  gonorrhocal  process  may  in\'adc  Cowpcr's  glands. 
If  market!  infiltration  occur  ihe  glands  can  be  felt  bcneuth  Ihe  skin 
of  the  perineum  as  small  nodules  about  the  ^ze  of  a  pea.  This 
infiltration  may  extend  to  the  surrounding  lissuc.  It  may  be  entirely 
resorbed  or  it  may  suppurate;  in  the  latter  case  llie  pus  is  usually 
absorbed,  although  rarely  it  works  its  way  to  the  exterior  and  produces 
a  urinarj-  fistula. 

The  other  complications  which  result  from  direct  extension  of  the 
infectious  process  arc  cystitis,  urelhrilis,  pyelitis,  pyclonephrilis, 
prostadlis,  dcfcrenitis,  epididymilis,  orchitis,  and  spcrmatocyslitis. 
(Sev  uttdrr  ihac  disrasts). 
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EXTRACESITM.  COMPLICATIONS  OF  GONORBHOCA. 

Orgiin-s  which  lie  more  or  k-ss  rnnoie  from  ihc  cliissical  seal  of  gonor- 
rha-a  may  be  infected  by  the  gonorrhneal  virus  in  two  ways:  cither  by 
dircrt  contact,  or  through  the  blood  or  lymph -channels  (gonorrhoea! 
metastases).  Among  complications  arising  in  the  first  manner  may 
be  mentioned  gonorrlitca  of  the  rectum,  moulh,  na»al  cavities,  and  eye. 

Gonorrhoea  of  the  rectum  is  a  very  rare  disease.  The  gonococcus 
be  brought  to  the  rectum  by  indulgence  in  unnatural  sexual  prac- 
,  DT  in  the  uncleanly  it  may  infect  erosions  or  Assures  produced 
by  hemorrhoids  and  Ihti?  gain  access  to  the  bowel.  Infection  of  the 
ri'clal  mucous  membrane  may  also  occur  when  a  gonorrhocal  abscess 
of  the  seminal  vehicles  or  prostate  rupturt:s  into  the  bowel  (Jadassohn), 

In  this  disease  the  mucous  membrane  around  the  anus  is  red  and 
excoriated.  The  discbarge,  which  occur$  during  or  after  defecation 
and  also  independently  thereof,  is  malodorous  and  purulent,  or  perhaps 
»ero -purulent  or  sanguinolent.  It  contains  gonococd.  Fissures  and 
excoriations  form  on  the  anal  folds,  which  makes  defecation  painful; 
burning,  itching  of  the  anus,  and  rectal  tenesmus,  which  may  lead  to 
prolapse,  are  the  most  common  symptoms.  Small,  pointed  condylo> 
mats  may  also  appear  at  the  anus. 

The  treatment  of  this  benign  disease  consists  in  scrupulous  cleanli> 
ness,  siiz-biilhs,  injections  of  tannin,  alum,  or  potassium  permanganate, 
applications  of  zinc  ointment,  and  if  fissures  develop,  nitrate  of  Mlver 
ointment  or  the  fused  nitrate  of  silver. 

It  is  most  uncommon  for  the  gonoccccus  to  infect  the  mucous 
membrane  of  the  mouth  and  nose,  although  cases  have  been  reported 
in  which  transmission  of  gonorrhoea  has  been  etTected  by  dre-'isings, 
handkerchiefs  etc.  Buccal  gonorrhoea  is  also  said  to  have  occurcd  as  a 
metastasis.  The  most  plausible  view  is  that  infection  results  from 
unnatural  intercourse  with  a  man  suffering  from  gonorrhcca.  Kast 
has  reported  a  case  of  gonorrhceal  stomatitis  occurring  in  an  infant. 
The  disease  was  mild  and  jiclded  readily  to  frtquent  astringent 
mouth  washes. 

Of  greater  importance  is  gonorrhoeal  ophthalmia,  which  begins 
as  a  gonorrhceal  inflammation  of  the  (onjuncliva,  produces  a  purulent 
discharge  containing  gonococci,  and  often  leads  to  desiniciion  of  sighl. 
It  occurs  in  the  new-born  as  well  as  in  adults. 

For  a  detailed  treatise  or  thi>  alTcclion  the  reader  b  referred  to  teut- 
on ophthalmology.  We  only  desire  to  call  attention  to  its 
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scriouineu.    The  influnnuition  euQy  extends  (o  the  coniea  and 
partly  or  entirely  destroy  It  by  ulocntion.     Kvery  cue  of  gooorrhiEal 
ofitithalmiii  should  be  rrfcnrd  lo  an  ophthalmotogi&l  (or  trvaiment. 

rn>]itiylaxi!i  of  tlic  dUi-asc  b  what  rancems  us.  We  must  uiiprc» 
our  («ticni«  must  forcibly  with  the  danger  of  ibis  complicatioo  and 
instruct  them  lo  practice  the  roo»t  KrrupuUius  penooal  cleaftlmess, 
such  a&  frcquetilly  bathini;  the  pcnb,  prolcdiDg  their  linen  by  mraiu 
of  game  or  cvtton  placed  o\-vr  the  meatus,  washing  the  hands  after 
urinating  or  usin);  an  injection,  etc. 

Cred^ft  adruiiabic  method  of  touching  the  coojuncttva  with  i  per 
cent  solution  of  nitrate  inimcdt:ttcly  after  birth  is  an  cfFcctua)  pn- 
vcntivc  of  gonorrh<i-u  neonatorum. 

Of  the  itQoorrhceal  metastases  the  most  important  and  moit 
fn.^|u^nt  {*  gonorrhoea]  arthritis. 

For  a  loHK  tinii-  it  yens  doubted  whether  a  true  gonorrhtra]  arthritb 
exinti'd.  After  the  preftcncc  of  the  gonococcta  in  the  joints  had  been 
ilrmtHutratrd  bc>'ond  ca^il  by  means  of  pure  cultures  grown  from 
anhrillc  cITiudonK  there  vm^  no  further  room  for  difTcrcnce  of  opinioo. 
llohn,  Schhmrenhaufcr,  FinKer  and  others  have  demonstrated  gonococd 
li\  the  wx'retion  of  the  joints  by  means  of  the  microscope,  have  grown 
them  on  culture  media,  and  studied  them  in  morbid  tissues.  It  must 
Iw  iTmemU'rrd,  hown-er,  that  those  cases  in  which  gonococd  are  found 
In  iht'  extHlute  are  not  the  only  ones  which  arc  lo  be  con^stdervd  u 
I|t4tiirihir«l,  because  many  cases  in  which  the  specilic  organism  is  not 
(tiVMUt  itrv  uiHUiubledlv  of  gonorrhical  origin.  In  such  cases  nucro- 
ntKWitluiu  of  tuppurotioQ  ha^i:  gained  access  to  the  joint  simulta- 
HMtu«ly  w(th,  or  subaequoil  to,  its  invasion  by  the  gonococd  awl 
drtHriyftl  ih»'  latter  organism.  These  are  example*  of  mixed  and 
MHi'udniv  InftMiiin,  rr*j)ccti\fly.  It  may  happen,  too,  that  the  gono- 
t'lH^t  )mWi  without  the  intervention  of  other  micruorf^isms. 

lit  thU  w»y  (»  explained  the  so-called  gcrm-frec  exudate  (or  accord- 
lh)l  \y<  it\]wn  )>i(>mAine  infcftion)  in  gonorrheal  joints, 

tUtiU'Mhual  itnhhli>  o>vurs  in  about  2  \xr  cent  of  all  cases.  It 
limy  ilvu^ttp  In  any  »tage  of  the  disease,  although  its  incidence  is  most 
tmilHtmi  In  ihe  later  stages  The  knee- joint  b  mo»t  freqiwntly  affected, 
Ihv  Aiiklv  joint  n^mv*  itecnnd  and  the  joint>  of  the  fingers  ukI  hands 
lltti\l.     iHVivlvvment  of  other  joints  is  rare. 

I'lii-  dlmue  begins  with  nMxIcntte  fe%-er,  together  with  pain  and 
kwvlltitii  vt  the  alTvrled  joint.    The  exudate  Increases  by  degrees  undl 
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ft  becomes  |)rt»fu3e.  It  causes  di»tenuoa  of  the  joint  which  impaifs 
or  evm  fntirely  abolishes  movement.  Fluctuation  is  generally  di*mon- 
strable.  From  this  acute  stage  the  disease  passes  into  a  subacute 
condition.  The  fever  and  swelling  subside  and  the  exudate  becomes 
less,  being  often  completely  resorbed.  In  some  cases  acute  relapses 
follow  this  improvement.  The  disease  docs  not  invariably  proceed  to 
resorption  of  the  exudate  and  restitulio  ad  integrum,  but  results  in  per- 
manmt  hydrarthrosis  or  terminates  in  suppuration. 

It  is  imi>uriant  to  remember  that  gonorrhceal  arthritis  is  often  of 
a  subacute  or  chronic  type  from  its  very  inception,  a  hydrarthrosis 
developing  gradually  without  any  premonitory  symptoms  or  pain, 
beinK  accompanied  only  by  swelling  and  impairment  of  function.  In 
such  cases  resorption  may  occur;  in  otliers  the  exudate  persjsis  and 
leads  to  plastic  changes  in  the  joint,  to  deformities  and  ankyloses 
which  interfere  partly  or  entirely  with  its  function. 

The  most  unfavorable  Icrminalion  of  all  is  suppuration.  It  may  pcr- 
sue  an  acute  or  chronic  course,  rupture  externally,  lead  to  ankylosis,  and 
also  to  fatal  pyarmia. 

Diagnosis  is  easy  in  moM  cases,  true  rheumatism  being  the  only 
disease  from  which  gonorrhceal  arthritis  must  be  differentiated.  It  is  to 
be  remembered  that  when  gonorrhccol  arthritis  has  once  developed  as  a 
com[^cation  it  has  a  tendency  lo  recur  whcnc\'cr  fresh  infection  is  con- 
tracted, and  that  only  a  few  joints  at  most  are  alleclnl,  the  dise^ise  often 
being  monarticular;  when  it  is  polyarticular  it  seldom  atTects  more 
than  two  or  three  joints.  Moreover,  the  several  joints  are  not  involved 
simultaneously,  but  become  affected  one  after  another.  Furthcrmoa*, 
the  duration  and  intensity  of  the  subjective  symptoms  are  less  than  in 
articular  rheumatism;  fever  and  pain  subside  more  quickly, although  the 
joint  remains  swollen  and  its  function  is  impaired.  Oftentimes  in- 
creased intensity  of  the  articular  manifestations  occur  simultaneously 
with  an  exacerbation  of  the  urethral  symptoms.  Finally  it  iii  lo  be  men- 
tioned that  gonorrhoral  arthritis  docs  not  yield  so  promptly  to  specific 
treatment— sahrylic  acid,  aspirin — as  does  articular  rheumatism; 
indeed,  it  may  be  said  that  these  remedies  have  absolutely  no  specific 
action  in  gonorrhceal  anhritis. 

The  projrnosis  of  gonorrhtcal  arthritis  is  not  imfavorable.  Its  pro- 
is  slow,  and, as  above  staled,  it  may  terniinate  in  permanent  hydra- 
throsis,  ankylo^,  or  suppuration;  generally,  however,  resolution  slowly 
but  surely  takes  place. 


IfiO  nlHMSEB   OF   TirK   tlHETHHA   AND   PENIS. 

'rri'iitmvnt  h  inircly  Byrapldmnlic,  as  we  possess  no  specific.  Inter- 
nnlly  oil  i>f  Kfiiiillif""  in  doses  of  ten  to  twenty  drops  three  times  a  day 
hiis  been  rciommrnilcil,  us  have  also  potassium  iodide,  salol  and  anti- 
pyrin.  Wc  consider  the  best  treatment  to  be  immobilization  of  the  joint 
by  mrans  of  a  splint  and  bandages,  associated  in  the  later  stage  with 
Inimclions  of  imilnc  preparations,  local  hot-air  baths,  and  eventually 
sand  ami  mud-baths.  [In  chronic  cases  tonics  are  indicated.  Full  doses 
lit  syrup  of  imlidc  of  iron  arc  valuable;  arsenic  may  also  be  employed. 
l''or  restoring  motility  of  the  joint  massage  and  passive  movements  are 
useful.  When  suppuration  occurs  incise  the  joint,  irrigate,  and  drain, 
the  same  as  in  any  oilier  infective  arthritis. 

fionorrlwcal  ankylosis  of  the  wrist  has  recendy  been  successfully 
tronti-d  by  i-onipletcly  resecting  the  carpus  and  interposing  a  muscular 
(Inp.  Itnod  motion  in  Hcxitu)  and  extcnsi<m  and  also  ability  to  lift 
wvljihts  has  been  obtained.  See  Xdat/m's  paper  in  la  Rtvut  d  Orth- 
«prdif,  JanK>ir\\  1905.] 

<^f  X\w  nwtaylascs  alTcclin^  other  organs  and  tissues  we  will  first 
meniivm  gonorrhoetl  tendoncuutis. 

This  is  a  n^ativdy  rare  affection,  which  ahnost  never  occurs  before 
the  thint  wwk  of  the  f^>non^KT«.am^  which  begins  with  slight  febrile  dis- 
(vtHwn.v  an,1  l^sin  in  tho  Mnis.  The  pain  is  confined  to  one  or  more 
trtidon  ^hoalhs  whi.h  s;^;vAr  dijrfitly  swoUen  and  impart  a  sense  of 
fluvn.alion  XX  hon  iv.hx.SNV  Vho  ^tin  over  them  is  somewhat  reddened 
an.l  .tvlomMroi,^  p.,.,^„;v,xr  motion  increases  the  pam.  Usually  the 
■n  >  .■v,;.:v  .  -■■  ■  ■  V  vnx-Jiinj;  and  redness  have  subsided.  Most  frc- 
..      ,,     . ...  ;,-.iv  ,«hI  tondon-shcaths  of  the  extensor  communis 

";!'\.7 ".i,-v,^     rv^Jii^•is  and  'hf  doreal  extensors  of  the  toes  are  the 

''""   ',       .  j-v^,,^MujJii-ation  is  not  serious  and  resorption  almost 

''"■ '      , .    !.  v  ,<;»■;  ix-lajisfs,  however,  are  frequent. 
(^^R,^VT^W*^   lwiWt>*i   "*'<^''   '"'^''^'y  o'^'^"'^  alone,   being  almost 
■  \  -."  ,vA\«'>''*  «'■''  disease  of  the  joints  or  tendon-sheaths,  is  a 

'  ^sw'-^^^t^*!  mjrOiitiB  likewise  is  generally  a  complication  of 
^j,»„VW  «ftvlioH.  although  it  may  develop  independently  thereof. 
yS'N*  »^  ^^'*'''*  ''""  ^■'"*'"''  intcrni's,  the  stemo-cleido-mastoid,  and  the 
u^yrt'i^*  ft'^'"'  >''Tt'i't"'  wilh  rigidity,  tenderness  upon  pressure,  and 
^W»twW  "^  ftini  linn  have  been  n-portcd.  With  a  single  recorded 
^ly^^htM  «wl"'f<"'  ""d  cure  have  always  taken  place-.  In  Eichhoff's 
^tm  nivnviin  of  liie  iilTeiled  muscles  occurred. 
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Gonorhoeal  periostitis  is  a  rather  more  commoD  complication  of 
gonorrhccal  arthriiis.  A  classical  case  occurring  after  gonorrhoea! 
ophthalmia  has  been  rcportetl  by  Ghon,  Schlagcnbaufcr  and  Finpcr. 
The  disease  is  manifested  by  circumscribed  elevated  swellings  on  the 
joint,  which  are  painful  and  sensitive  to  pressure.  The  skinovcrlhcm 
is  doughy  and  tedcmatous.  The  periosteal  thickening  generally  under- 
goes resolution,  but  it  may  persist. 

Achillodynia  (pied  blenniKTha^que)  is  the  name  given  to  a  perios- 
titis affecting  the  calcancum  at  the  insertion  of  the  tendon  of  Achilles 
and  ihe  plantar  aponeuro^s.  It  manifests  itself  as  a  painful  swelling 
below  the  insertion  of  the  tendon  and  interferes  with  walking.  Some- 
times there  is  also  a  cystic  enlargement  of  the  burea  beneath  the 
calcancum. 

UUman  has  reported  a  case  of  acute  gonorrhoea]  osteomyelitis 
affecting  the  radius.  Pus  obtained  by  boring  into  the  bone  contained 
gonocorci,  which  were  found  by  microscopic  examination. 

Gooorrhoeal  phlebitis  has  been  observed  by  Mertel  and  Batat,  the 
presence  of  the  specific  organism  being  demonstrated. 

As  to  complications  atTectinft  the  respiratory  system  cases  of  puImoD- 
tay  infarct  have  been  known  to  follow  gonorrhoeal  arthritis  (Finger, 
Scholtz)  and  several  cases  of  pleurisy  ha\'c  been  observed.  In  Mazzas 
case  polyarthrilis  developed  in  a  girl  aged  eleven  a  few  days  after 
she  had  been  raped ,  and  a  double  pleurisy  immediately  followed  upon 
the  arthritis.  In  the  pleuritic  exudate  gonococci  were  found  micro- 
scopically and  also  by  culture. 

Special  importance  is  lo  be  given  to  gonorrhoea!  affections  of  the 
nervous  and  circulatory  systems. 

The  |ieripherul  nerves  and  also  Ihe  nerve-centere  may  be  affected. 
Foumier,  Lesser,  A.  Fracnkcl  and  others  haw  obser\-cd  ischialgia, 
Eulenberg  has  seen  neuralgia  of  gonorrhoea!  ori^n  in  areas  supplied  by 
the  Bensorj'  ncn-cs  of  the  arm,  and  Kngd-Rcimcrs  has  described 
similar  cases  in  the  ref^on  of  the  isrhialic,  crural,  obturator,  and  auditor^' 
nerves;  Spillman,  Engel-Reimers,  and  Wclander  have  observed  cases 
of  gonorrhoea!  polyneuritis. 

As  to  central  disturbances  i^on  Lcydcn's  description  of  transverse 
gonorhoeal  myelitis  has  become  authoritative.  The  symptoms  are 
muscular  atrophy,  pain,  hyperxthesia  of  the  extremities,  incrcasi-d  re- 
flexes, neuralgia,  pain  in  the  spinal  column,  a  sense  ot  constriction 
around  the  body  (girdle  pain),  and  disturbances  of  micturition.    Ex- 


aminalion  of  ihc  spinal  corrl  in  von  Leydcn's  case  revealed  only  sli^t 
evidences  of  myelitis  in  comparison  with  the  severe  nen-ous  symptoms 
which  were  present  during  life.  Gonococci  wciie  not  found  in  the 
spinal  ncn-es.  This  case  leaches  us  that  even  severe  gonorrhceal  spinal 
myelitis  and  myclo-mrningilis  may  be  cured. 

Liticn  ha.''  reported  hvo  cases  of  post  gonorrboeal  chorea. 
P  Gonorrhoeal  endocarditis.  Within  the  last  decade  it  has  been 
positively  delcrmined  that  gonorrhoea  can  produce  cardiac  metastases. 
Von  Leydcn  first  described  a  case  of  genuine  gonorrheal  endocar- 
ditis. In  the  vTgetations  he  found  microorganisms  which  in  form. 
size,  arrangement  and  staining  reaction  possessed  the  attributes  of  the 
gonococcus,  although  cultures  could  not  be  grown.  Later  Lenhartx, 
Ghon,  Schlagcnhaufcr  and  Finger  described  cases  in  which  the 
gonorrhoeal  nature  of  the  endocarditis  seemed  assured,  and  in 
which  gonococci  in  pure  culture  were  obtained  from  the  ulcerated 
endocardium.  In  the  case  of  Ghon  and  Schlagenhaufer  on  acute 
gonorrhcca  was  produced  by  inoculating  the  urelhra  with  the  culture 
thus  obtained. 

The  endocarditis  which  develops  in  gonorrhcea  generally  as  a  com- 
plication of  arthritis,  but  also  independently  thereof,  is  therefore  a  true 
gonorrhccal  metastasis,  although  of  course  a  similar  condition  may 
be  produced  by  nuKcd  or  secondary  infection. 

There  are  two  forms,  a  benign  and  a  malignant.  The  first  begins 
without  elevation  of  temperature,  only  slight  cardiac  disturbance, 
irregular  pulse,  palpitation  and  a  feeling  of  oppression  being  present. 
Upon  ausculatation  murmurs  arc  heard.  The  symptoms  either  subside 
rapidly  under  rest-lrcatmcnt  or  become  atcenluated  and  lead  to  a 
val\*ular  lesion  and  its  sequela.  The  m.-Uignant  form,  which  almost 
without  exception  is  preceded  or  accompanied  by  gonorrhccal  arth- 
ritis, U  ushered  in  by  rhilU  and  high  fever.  The  scnsorium  is  be- 
numbed. Anxiety,  a  sense  of  oppression,  dyspnoea,  rapid  pulse, 
loud  cardiac  murmurs,  albuminuria  and  polyuria  are  the  principal 
symptoms. 

Remissions  occur  but  they  are  soon  followed  by  exacerbations.  The 
disesse  terminates  either  in  death  or  in  an  incurable  cardiac  lesion. 
l>eath  is  caused  by  embolism,  infectious  nephritis,  or  by  extension  of 

■  morbid  proces.*  to  the  heart  muscle  (acule  myocarditis).  Pcricar- 
I  and  multiple  mcstaslases  arc  almost  always  present;  thrombi  are 
id  in  the  spleen,  kidneys  and  brain.    Microscopic  examination  of 
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ihi'  endocardia]  vegetations  reveals  gonococd,  pyogenic  bacteria 
(secondary  infection),  or  both  (mixed  infection). 

The  progDosis  of  the  benign  form  is  good,  that  of  the  malignant 
form  bud;  in  the  most  fararable  cases  of  the  latter  form  a  permanent 
cardiac  lesion  results. 

The  treatment  does  not  differ  from  that  of  other  forms  of 
endocarditis. 

In  addition  it  may  be  mentioned  that  post-gonorrhoeal  septicemia, 
though  exceedingly  rare,  has  certainly  been  observed.  The  patients 
suffer  from  protracted  fever  with  evening  elevation  of  tomperalurc  as 
high  as  40,5°C  (105"  F).  The  enlargement  of  the  spleen  and  icteric 
tiiscx>loralion  of  Ihe  sclera  leave  no  doubt  as  lo  the  nature  of  the  malady, 
,ilthough  as  yet  the  presence  of  gonococd  in  the  blood  has  not  been 
positively  demonstrated.  It  is  also  on  open  question  whether  mixed  or 
secondarj'  infection  with  the  organisms  of  suppuration  takes  place. 

Exanthemata  in  gonorrbcea.  Formerly  when  eruptions  occurred 
during  or  after  gonorrhtca  they  were  attributed  lo  the  medicines 
which  had  been  used,  as  for  example,  balsam  of  copaiba.  It  was 
found  out.  however,  that  occasionally  an  exanthema  may  develop 
in  cases  in  which  no  drugs  are  odminislca'd.  Therefore  it  may  be 
assumed  that  there  is  a  causati^'e  relation  between  gonorrhoea  and 
these  dermatoses. 

Up  to  the  present  time  no  one  ha.*  succeeded  in  finding  gonococci 
cither  in  the  blood  of  patients  haxing  tlie  eruptions  or  in  the  skin  lesions 
thcmselws.  Vida!  and  Besnier  consider  them  to  be  trophic  myelo- 
patbic  toxicodermata.  Iluschkc  believes  that  they  are  ihe  resull 
of  the  gonoirhceal  Inxin.  They  appear  in  the  form  of  erythema, 
herpes,  unicaria,  purpura  and  hyperkeratoses,  the  palms  of  the  hands 
..and  soles  of  ihc  feel  being  their  most  common  site,  although  they  affect 
rther  parts,  as  for  example,  the  thighs  and  genitalia. 

Having  now  discussed  the  complications  of  gonorrhoea  we  will 
procei'd  to  the  consideration  of  its  prognosis  and  therapy. 

The  prognosis  as  to  life  is  good.  It  is  only  with  the  greatest  rarity 
thai,  as  the  result  of  blood-infection,  a  severe  complication  such  as 
endocarditis  develops  and  endangers  life. 

The  prognosis  as  to  recovery  is  doubtful.  A  small  percentage  of 
acute  cases  gel  entirely  well;  ihc  majority,  however,  become  chronic. 
As  a  rule  chrotuc  gonorrha-a  can  be  converted  by  protracted  ircatnient 
into  the  simple  non -infectious  urethritis,  but  even  then  we  cannot  in 
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ibc  MrictMt  icnsc  consider  ■(  cured,  tnasffluch  «s  tht  chronic  catanfail 
[irucrw  lutH  for  yean  or  (ctu  ot  years,  and  ((rnrniUy  tbr  cotrplioilkiiii 
which  it  produces  by  cxirnaion — u  for  inslatKT  priKUiitis  -  oiio  pcndsL 
FurthrrniDrc  ii  U  lo  be  borne  in  aiind  thai  ai  long  w  the  chmnk 
{mK-r<.s  rt-miiini,  sudditi  cxaceHnuiaos  may  occur,  and  that  ibc 
cninrThiil  roruliliun  aJTord«agood  loiJ  for  ihr  growth  of  bacteria.  «Mdi 
may  cause  ascendinit  affcctiom  such  as  cystitis  or  pydttis  to  dcrdop, 
even  ihoufth  |{DnocDCci  be  ivo  loof^T  pmral.  Gononho-a,  therrlwt, 
In  a  »criou>  disease  which  ro()uire»  careful  aitcniion  on  the  (jart  of  ihr 
phyMcian. 

TREATMENT, 

The  linn  aitd  moc^t  important  thing  to  be  enjoined  upon  a  mm 
■ullrrinK  from  ({unorrhtciL  a  the  practice  of  Krupulous  cleanliness.  He 
miiMt  \tv  wamwl  of  ihf  danfftTof  convt-ying  infection  with  the  purulent 
diHchiir|{L'  and  cH|icdally  af;ain»t  currying  it  to  his  eyes.  He  should 
buihe  jwvcnl  times  a  weric  and  wa&li  thi-  penis,  after  drawing  the  pre- 
puce back,  Ihtre  limcH  a  day,  and  afteru-ards  cover  it  with  cotton  in 
nrdrr  to  prevent  the  diKhnrRc  (mm  ronlaminaling  bis  linen  and  thus 
(umiOiintt  a  conhtont  M>tirce  of  infection. 

Cotlua  la  of  counw  forbidden.    The  patient  should  wear  a  suspeiuuifT 
bandoKT  atu)  axmd  all  »cv-ci\-  bodily  effort,  eKpeciiUly  g)'mnBsiic  ex 
cImm,  rlilinft,  bivytlinjt,  swimming  etc. 

He  nhtmld  |iurtukc  of  a  mild,  unirrilaling  rliet.  All  highly  : 
and  KOtir  (oodii,  herring,  radl'^hes,  sidada,  mustard,  spiced  sauce, 
amokrd  and  Miltnl  mcal«,  cheese,  and  idl  alcoholic  bcvxragcs  are  lo 
be  lnicnllili-<l.  An  (Nitienis  arv  usiudly  obliged  by  social  reasons  to 
nmccalthi-lrdiM-axe.they  nuy  bepennilted,whmit  becomes  neoessar}*, 
In  drink  a  lillle  ml  wine  iniu-d  with  water,  this  being  the  least  harmful 
alad»>lii  U'vrr.»|ie  o(  whi.  h  they  can  panake. 

During  Ihv  aciilv  muKe  large  quantities  of  water  should  be  drunlc.  so 
that  (rT<|\H-ftt  urtniilitw  will  be  produced  and  the  pus  washed  out  q^H 
(he  uivthm.  I  allow  an  much  as  ^  liters  (i3.6  pirns)  of  water  to  1^^ 
drttnb  tUlly  Minrmt  waters  such  as  manufactured  soda-walcr, 
Kachhigci-,  Saurrbrunncn  etc.,  han-  l)een  decried  as  mjurious.  I  ha 
nevvr  ithwtvnl  any  harmful  action  from  them,  and  prescribe  them 
dluTVth*. 

0(  Inlontat  munlieft  the  halsamics  an<l  diuretics  are  the  only  oni 
(NMeaRlng  any  value:  the  antiMptlcs,  such  us  boric  acid,  satol,  cti 
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proved  useless.  Vegetable  diuretics  in  the  form  of  ten  taken 
SCTCral  times  a  day,  oil  of  sandalwood,  balsam  of  copaiba,  fluid  extract 
of  pichi  in  doses  of  3o  to  40  drops  daily  are  appropiialc  dru^,  especially 
in  those  cases  in  which  inflanimatorj-  symptoms  or  strangury  are 
present.    The  balsams  may  be  gixxn  In  the  following  prescription: — 


J$     01.  santalj  (or  Bals.  copaihie) 
Ext.  pichi  fl.  aa  15.0  (f5-  iv.) 
01.  menth.  pip.  gtt.  v. 
m 
Sig.     ao  drops  three  times  daily. 

Oil  of  sandalwood  or  balsam  of  copaiba  may  also  be  given  alone  tn 
capsules  containing  0.5  (7)  minims)  of  which  from  i  to  3  a  day  may  be 
taken. 

The  action  of  these  drugs  roust  be  watched,  because  they  sometimefi 
produce  gastritis  and  also  irritate  the  kidneys.  In  such  cases  they 
must  be  immediately  stopped. 

For  painful  erections  Urge  doses  of  the  bromides  may  be  j^vcn  or 
heroin  in  doses  of  0.004  '"  0.006  (,'„ — ,'.,  gr.)  may  be  used  instead. 
Cold  applications  to  the  penis,  cool  sitx-baths,  regulation  of  the  bowels, 
and  a\tndancc  of  late  suppers  arc  useful  measures. 

In  lymphangitis  it  is  well  to  bind  the  penis  to  the  abdomen  and  apply 
a  3  per  cent  solution  of  aluminum  acetate  or  lead  n-ater. 

As  to  local  treatment  it  is  Tim  to  be  borne  in  mind  that  uncomplicated 
gonorrhoea  is  a  trivial  dbcase,  but  that  complications  frequently  convert 
it  into  a  serious  n>alady,  the  consequences  of  which  cannot  be  foretold ; 
(urtherroorc,  it  must  be  remembered  that  injudicious  local  treatment 
frequently  causes,  or  at  least  favors  the  development  of  these  complica- 
tions. Therefore,  if  the  complications  arc  more  serious  and  dangerous 
than  the  original  disease  itself,  it  seems  logical  to  conclude  that,  if 
possible,  (reatment  must  so  be  conducted  as  to  prevent  their 
superreotion. 

.\cting  in  accordance  with  this  principle  1  have  come  to  abandon 
under  all  circumstances  the  abortive  treatment  of  gonorrhoea,  of 
which  I  have  essayed  four  kinds,  namely;  instillations  of  a  per  cent 
silver  nitrate  solution  with  Guyon's  apparatus;  injections  of  a  |  per 
cent  protargol  solution;  irrigation  of  the  urethra  according  to  Janet's 
method  with  potassium  permanganate  solution,  and  iirigation  with 
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wmk  silver  solutions.     In  not  a  single  case  was  the  disrasc  abortc 
the-  morbid  process  idreudy  begun  puraued  its  course. 

Thb  inclTectivcDcss  will  not  cause  surprise  if  wcstopio  consider  that, 
while  the  sjinploms  of  gooonliiza  usually  maniiat  Ihoncelru  aevcnl 
days  after  exposure,  Ihc  gonococn  penetrate  the  upper  surface  of  the 
urethral  mucous  membrano  wiihin  a  few  hours  after  init-iiion  takes 
piftce.  Abortive  methods  then  offer  a  prospect  of  success  only  whoi 
they  can  l>e  applied  before  penetration  occurs.  Thi<'  may  Im:  poMiUe 
in  exceptional  instances,  but  the  majority  of  cases  will  not  be  faxtirably 
inlluenccd.  Even  granting  that  in  this  or  that  ca^  results  might  be 
cqieetcd  from  the  abortive  treatment  still  1  would  not  resort  to  its  em- 
ployment bi-causc  T  believe  it  Mibjeds  the  patient  to  loo  great  risk.  I 
have  ob>icr\-cd  great  harm  result  from  its  use,  hanng  seen  cases  of  lym- 
phangitis,  lymphadenitis,  prcwtatitis  and  c>-xtiti»  develop  in  such  a  way 
as  to  leave  no  doubt  that  treatment  and  complications  bore  the  relation 
of  cause  and  efTect.  While  ihi'sc  complications  in  themselves  may  not 
be  dangerous  their  results  are  incalculable.  As  the  abortive  method 
is  uncertain,  and  as  the  customary  and  nnore  protracted  methods  of 
treatment  offer  prospect  of  success  in  the  majorit)-  of  cases,  I  believe 
ihe  plan  of  abandoning  every  abortive  method  to  be  well-founded. 

For  like  reasons  care  must  be  taken  not  to  begin  instrximental  treat- 
ment of  Kunorrhtea  too  early.  If  instruments  be  introduced  while  a 
florid  discharge  rich  in  gonococci  i*  prc-mnt,  the  danger  ol  producing  in- 
fection in  parts  which  ha^'e  thus  far  remained  free  will  be  incurred. 
This  applies  not  only  to  acute  gonorrhwa,  but  also  to  chronic  which  for 
any  reason  lias  become  exacerbated  and  so  rcscmWes  the  acute  form. 
In  such  cases  the  indication  is  to  continue  injections  until  both  the 
amount  and  Wrulence  of  the  discharge  have  been  lessened.  The  only 
exceptions  to  this  rule  are  cases  in  which  the  po-ssiigc  of  an  instrument 
cannot  po»«bly  be  avoided,  as  for  example,  retention  of  uiinc  which  can- 
not be  relieved  in  any  other  way. 

Relative  to  the  treatment  of  scute  gonorrhixa  it  is  to  be  remembered 
first  of  all  that  the  gonococci  thrive  belter  in  inflamed  tissues  than 
they  do  in  tbsoues  free  from  intlammation— a  fact  which  daily  experience 
leaches  us.  The  greater  number  of  gonococci  are  found  in  the  early 
■tages  when  inflammalion  is  at  its  height.  With  progressive  improve- 
ment and  dintinmion  of  inffammatton  the  discharge  becomes  less  and 
Ihe  number  of  gonococci  diminish.  Ixt  an  exacerbation  occur,  so  that 
pain  reiums.together  with  swelling  and  redness  of  the  meatus, and  the 
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gonococci  almost  always  increase.  Tliese  observations  led  the  older 
phj-sicians  lo  refrain  from  u<^inK  injections  during  the  inflammatory 
sta^  and  to  wait  until  the  acutcne.s%  of  the  attack  had  subsided.  They 
possessed  the  correct  idea  that  irritation  of  the  urethra  aggravated  the 
disease. 

In  addition  to  the  kind  of  ji^norrhoca  which  wc  have  ju&l  described 
there  is  a  form  in  which  all  inflammatory'  symptom.s  arc  absent  from  the 
beginning.  Niither  pain  nor  swelling  and  redness  are  present,  there 
being  only  a  purulent  discharge  containing  gonococci. 

In  both  forms  I  recommend  injections  from  the  verj'  beginning. 
When  wc  consider  that  we  arc  dealing  with  a  local  infection  it  is  correct 
to  endeavor  to  expel  the  infecting  germs  from  their  local  foci.  The  only 
objection  to  this  method  is  the  danger  of  carrjing  the  microorganisms 
into  unaffected  portions  of  the  genito-urinarj-  tract.  We  must  of  course 
endeavor  to  prevent  such  an  occurrence.  The  patients  should  use  their 
injections  only  after  urinating,  and  in  order  that  the  urethra  may  be 
thoroughly  cleansed  by  the  stream  of  urine  they  should  take  large  quan- 
tities of  liquids,  which  will  make  them  puss  their  water  frequently.  I 
order  from  4  to  6  1.  (8  to  is  pints)  of  fluid  a  day;  water,  milk,  car- 
bonaled  watciii,  tea,  and  infusions  of  duirctic  herbs  may  be  pre- 
scribed. 

The  injections  used  in  the  inflammatory  form  of  gonorrhoea  must  be 
absolutely  unirritating ;  irritant  injections  which  increase  or  produce 
inflammation  are  to  be  excluded.  The  best  of  the  non-irritant  remedies 
is  a  I  per  cent  solution  of  tbalUo  stilphate,  which  wa.s  recommended  by 
GoU  many  years  ago.  It  has  a  specific,  antifjonorrhctic  and  aniseptic 
action,  reducing  inflammation  and  checking  the  discharge.  Under  its 
use  the  gonococci  rapi(ny  decrease  in  number  and  the  thick,  yellow,  pro- 
fuse pus  soon  becomes  converted  into  a  scanty  muco- purulent  or  mucoid 
secretion.  The  injections  should  be  taken  as  often  as  possible,  at  least 
from  six  to  eight  times  a  day- 
There  are  casi-s  in  which  thallin  fails;  b  such,  very  weak  solutions 
of  potassium  permanganate  ( 1 ;  loooo-i :  Sooo.)  or  a  i  per  cent  solu- 
tion of  resorcin  may  be  substituted.  Their  action  though  similar  to 
that  of  thallin  is  as  a  rule  not  so  prompt  and  eflicienl. 

■After  a  few  days  of  this  treatment  the  inflammatory  symptoms  will 
have  abated  and  the  only  evidence  of  disease  will  be  a  thin  muco-puni- 
Icnt  discharge  containing  gonococci;  in  other  words  it  will  be  the  same 
as  the  non- inflammatory  form  at  its  inception.    .\t  this  time  a  modified 
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fonii  of  the  well-known  antiseptic  treatment  with  various  sails  of  silver 
may  be  in^lutcd. 

In  my  opinion  the  1)e»t  antiseptic  injection  is  the  oldest  one,  namely, 
silver  nitrate.  At  first  it  should  not  he  used  stronger  than  t :  loooo, 
but  it  cnn  Ix'  i;ni(luiilly  increased  in  strength  up  to  i:  4000.  In  many 
cases  even  these  weak  solutions  produce  pain  and  irritation.  In  such 
cases  I  discontinue  Iheir  use  and  employ  protargol  in  the  stivnxih  of  } 
per  cent  gradually  increasing  to  j  percent.  This  drug  apparently  has 
a  less  irrilatinf;  effect.  I  say  apparently  because  while  it  i>  U-^  pninful 
and  not  so  irritatins:  as  silver  nitrate,  it  increases  the  discharge  the  samt 
as  the  latter  salt. 

The  fact  that  both  these  silver  preparations  haw  an  irritating  action 
and  increase  the  discharRe  has  induced  me  ne\'er  to  employ  them  alone, 
but  instead  to  use  in  association  with  them  injections  which  dimiiusb 
socrreiion  and  control  irritation;  in  this  modification  lies  the  value  of  the 
treatment.  The  patients  arc  directed  to  use  these  injections,  usin;;  dur- 
ing the  fiTSt  period  nitrate  of  silver  or  protargol  with  thallin,  perman- 
ganate of  polassuim,  or  resordn;during  the  second,  silver  and  zinc  (zinc 
sulphate  i:  icoo~i:  250);  and  during  the  third,  when  the  morbid  process 
is  near  its  end,  potassium  jwrmanganatc  anti  zinc.  The  gonococci  will 
be  most  vigorously  assailed  by  the  silver  preparations,  but  the  discharge 
will  beincR-ascd;  the  ]K>tas»ium  permanganate  uwdaftcrwards  will  over- 
come the  increased  scax'tion.  Then  the  sUvxr  is  used  again  and  is  again 
follonxd  by  the  permanganate.  The  injections  should  be  taken  at  least 
six  times  daily,  the  oficner  the  better,  as  Unna  has  w»-ll  demonstrated. 

An  endeavor  has  been  made  to  meet  both  indications  by  a  single 
remedy,  namely,  zinc  hypermanganatc,  in  which  the  j>ermanganate  is 
supposed  to  destroy  gonococd  and  the  zinc  to  exert  an  astringent  ellccl. 
I  have  found  that  both  drugs  work  better  when  used  separately. 

.\cctate  of  lead  in  the  strength  of  1  grain  to  the  oiuicc  and  bismuth  sub- 
nitrate  1 5  grains  lo  the  ounce  art  also  good  asliigcnts;  copper  and  alum 
arc  not  so  valuable.  In  order  to  make  these  injections  more  tenacious 
from  I'l)  to  I  their  volume  may  be  composed  of  mucilage  of  acacia 
or  glycerine. 

Rest,  diet,  and  the  use  of  diuretics  and  balsamics  in  the  manner 
previously  recommended  arc  \aluable  auxiliary  measures. 

The  results  obtuined  by  this  method  arv-  on  the  whole  very  satis- 
factory. Generally  the  disease  will  be  cured  in  four  or  five  weeks,  so 
that  neither  discharge  nor  shreds  in  the  urine  can  be  detected.    A 
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igof  much  more  importance  and  one  which  vk  designated  as  being 
most  d<.-sirable  ut  the  beginning  of  our  rcmartu  on  treatment  is  the 
rarity  of  comptic.-ition<t  under  thiH  regimen. 

The  same  principle  should  guide  us  in  the  treatment  of  acute 
gonorrhccal  c)-5titi5,  which  often  begins  as  ai  cystitis  colli. 

Experience  teaches  that  many  of  these  cases  get  well  under  rent, 
diet,  narcotics,  and  liberal  use  of  diUient  drinks.  If  after  reasonable 
trial  of  these  measures  the  urine  does  not  clear  up,  but  remains  turbid  as 
to  its  second  portion,  I  rc-son  to  irrigations  after  the  method  of  Diday, 
which  was  also  Later  practised  and  taught  by  Ultsmann.  A  thin 
French  olivary  catheter  (Fig.  116),  or  Ultzmann's  irrigation  catheter 
(Fig.  117),  is  passed  down  to  the  beginning  of  the  membranous  urethra, 
and  from  100  to  200  ccm.  (3  to  6  fluid  ounces)  of  a  t  per  cent  silver 
nitrate  solution  injected  through  the  posterior  urethra  into  the  bladder 
by  means  of  a  hand-syringe.  As  the  anterior  urethra  is  almost  alwaj-s 
affected  it  should  also  be  irrigated.  For  tliis  purpose  the  catheter  is 
drawn  forward  a  few  centimetres  so  that  its  eye  ties  in  the  bulb  of  the 
urethra  and  then  the  salver  solution  is  injected.  It  flows  out  betwiren 
Ihc  catheter  and  the  urethra.  During  the  injection  it  is  well  to  press 
the  lips  of  the  meatus  together  at  short  interv'als  so  as  to  distend  the 
urethra  aJid  thereby  force  the  medicated  fluid  into  all  its  nooks  and 
crannies.  This  procedure  usually  works  like  magic;  strangury',  pain 
and  hiemorrhage  iiuickly  subside  and  the  urine  rapidly  becomes 
dear.  The  injections  are  given  every  second  day;  in  the  intervals  the 
patient  uses  weak  unirritating  injections  of  thallin  or  potassium 
permanganate   1:10000-1:6000. 

Care  must  be  taken  not  to  employ  this  procedure  too  eaily  as  it 
may  then  favor  the  development  of  epididymitis  or  prostatitis;  if  we 
dday  too  long,  though,  care  must  be  taken  lest  extension  of  the  process 
to  the  ureters  and  pelvic  of  the  kidneys  be  funhered.  In  general, 
bowei'cr,  the  latter  accident  is  of  Ic&i  frequent  occurrence  than  the 
former,  and  therefore  it  is  less  injurious  and  less  dangerous  to  wait 
too  long  before  resorting  to  this  local  treatment  than  to  begin  it  too 
early. 

If  other  indications  are  present  they  must  of  course  be  met.  In 
lymphan^tis  the  penis  must  be  kept  at  rest  and  cold  dressings  applied. 
Periurethral  abRcssts  must  be  opened.  I'criurcthal  or  paraurethral 
f]Stul»  must  be  destroyed  or  excbed.  Generally  is  sufTices  to  cauterize 
them  with  a  fine  thermocautery. 


no  DISEASES  OF  THE   USETSKA  AND  PENIS. 

W'p  comi'  now  to  consider  the  treatment  of  chronic  gODorrhcea 
and  urethritis.  By  the  term  chronic  gonorrhoea  i»  nwnni  a  cjktarrhAl 
dischar;^  in  vrbich  gonococd  arc  present,  whcrcits  the  term  urethritis 
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is  applied  lo  a  similar  condition  in  which  gonococd  are  no  longer  found. 
It  is  dcsimblc  to  make  certain  discriminalions  in  lhi:«  disease  of 
muhiform  manifestation  and  to  be  guided  therein  soldy  by  practical 
considerations. 
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Fteqiiemly  met  wilh  and  most  grateful  for  a  properly  conducted 
course  of  therapy  arc  those  subjects  of  chronic  urethral  catarrh 
who,  despite  months  of  treatment  with  every  conceivable  injection, 
remain  uncurcd.  In  ihc  discharge  goiiococci  may  or  may  not  be 
present.  The  reason  why  these  patients  do  not  get  well  is  because 
the  morbid  process  has  established  itself  in  places  which  the  usiial 
injections  used  by  the  patients  themselves  cannot  reach,  that  is,  in  the 
poiterior  urethra,  which  in  the  vast  majority  of  cases  is  affected,  and 
in  the  upper  layers  of  the  submucosa.  For  these  cases  instillations  after 
the  method  of  Guyon,  or  irrigations  as  recommended  by  Janet  are 
escellent  measures.  For  instillation  a  i  or  a  per  cent  solution  of  silver 
nitrate  .should  be  used;  for  irrigation  a  1:5000-1:1000  solution  of 
potas»uro  pennanganale;  or  silver  solution  in  the  strength  of  i  iioooo- 
1 :3000,  may  be  employed  alternately  with  the  permanganate. 


FiC.  il7.^inUTnann's  irrinnttng  catheter. 


Kla.  ti8. — Gu>'(in'^  icuiillMing  syringe  with  cnthetcr  nitiiched. 


By  the  use  of  instillations  a  few  drops  of  concentrated  medicinal  $olu< 
Uon  may  be  brought  to  e\ery  part  of  the  urethra,  A  syringe  (Fig.  118), 
holding  about  10  ccm.  (approximately  a)  fluid  drachms)  is  connected 
to  a  long  olivar)-  catheter  by  means  of  a  hard  rubber  canula,  and  after  a 
little  of  the  fluid  ha*  been  forced  to  the  eye  ol  the  catheter  the  instru- 
ment is  introduced  as  far  as  the  sphincter  vesicx;  then  by  simultan- 
eously withdra^^'in^  the  catheter  and  presiding  on  the  piston  of  the 
syringe  the  fluid  is  forced  out  drop  by  drop.  If  it  be  desired  to  cauterise 
the  posterior  urethra  begin  at  the  neck  of  the  bladder;  if  the  anterior 
urethra,  begin  at  the  bulb.  Occasionally  the  dp  of  the  catheter  will 
not  pass  over  the  bulb  even  though  no  stricture  be  present.  This  is 
due  to  spasmodic  contraction  of  the  compressor  urethra  muscle. 
For  such  cases  the  KeyesUltzmann  inslillating  syringe  (Fig.  119)  is 
suitable  as  it  also  expels  the  fiuid  dropby  drop.  With  this  instrument 
a  )-3  per  cent  solution  of  silver  nitrate  is  generally  used. 
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In  Janet's  irrigitlion  method  Ihc  fluids  already  mentioned  are  forced 
into  the  UFLthra  w-ilh  an  Inigator.  wllicb  is  placed  at  variable  hciphts 
above  the  palicnt.  At  first  ^  litre  (i  pint)  'u>  allowed  to  run  into  the 
anterior  urethra,  then  from  J  to  1  litre  (1  to  j  pint)  is  forecd  into 
the  posterior  urethra.  When  it  is  desired  to  irrigate  the  anterior 
urethra  a  conieal  glass  nozsle  attached  to  the  tube  of  tlic  irrigator  is 
inserted  in  such  a  manner  that  (he  fluid  can  flow  out  between  it  and  the 
walls  of  the  urethra.  To  irrigate  the  posterior  urethra  the  nozzle  is 
held  limdyagainst  the  meatus  and  the  irrigator  raised  ttomevvhat  higher, 
say  about  i  to  i^  m.  (3  to  4)  ft.), so  that  the  pressure  of  the  fluid  kiU 
overcome  the  rc^Mance  of  tlie  compressor  urcthnc  muscle  and  flow 
into  the  posterior  uR-thra  and  thence  into  the  bladder. 


v. 
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Flo.  tig. — Ktrts-Ulumann  insliUating  lyringc- 

lnstiltation<i  erode  Ihc  surface  of  the  urethra,  so  that  the  ^vcr, 
and  also  the  zinc  or  permanganate  injections  used  subsequently, 
come  in  contact  with  the  discasai  structures  beneath.  Janet's  irriga- 
tions cause  the  ti^ues  to  swell  and  become  infillruled  with  fluid, 
Both  procedures  also  bring  the  medicament  into  the  posterior 
urethra,  the  true  seal  of  infection,  and  it  is  to  these  facts  that  the 
excellent  results  obtained  with  cither  metliod,  or  with  a  combination 
of  the  two,  are  to  be  attributed.  During  the  period  of  this  treat- 
ment the  patients  should  use  weak  astringent  injections,  such  as  zinc 
sulphate  or  Itad  acetate  0.3:100  (1  grain  to  the  ounce). 

Much  more  difficult  are  those  cases  which  despite  the  cmplojTnent 
of  this  treatment  do  not  get  well.  Such  cases  may  be  divided  into  two 
classes  according  to  the  cause  upon  which  they  depend. 

One  class  is  characterised  by  the  fact  that  the  symptoms,  whether 
they  be  discharge,  rooming-drop,  gluing  of  the  meatus,  or  only  fila- 
ments in  the  urine,  remain  uninfluenced  by  any  trcalmt-nl  whatsr-^^ 
in  the  second  class  the  symptoms  arc  held  in  abeyance  as  long  ? 
ment  is  continued,  but  unfortunately  rclum  as  soon  as  it  is  sr 
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The  Br&t  are  almost  always  due  to  infiltrative  catarrh,  a  con- 
dition in  which  an  infiltrative  process  alTect^  ihv  w;ill  of  tlic  urethra  and 
constantly  causes  pus  celb  to  be  thrown  off  from  the  surface,  while  in 
the  second  the  glandular  se.tual  orf^ns,  espedally  the  proslate,  are  the 
seat  of  an  inflammatory  catirrhal  process.  In  tliesc  cases  it  is  imma- 
tcruil  whether  gonotocci  are  present  or  not,  for  the  exiMence  of  the 
catarrh  has  nothing  to  do  with  the  presence  or  absence  of  micro- 
OrganUms. 

In  uR'thral  catarrh  there  is  an  associated  prostatitis  in  85  per  cent  of 
a31  cai«e»,  a  fact  of  great  importance  as  regards  treatment.  Thedii^- 
Dosis  of  prostatitis  ran  be  made  solely  by  cjiamining  the  jirostatic 
secretion.  Not  a  single  subjective  symptom  maybe  present  and  yet  a 
catarrh  of  the  prostate  eiist.  No  dependence  is  to  be  placed  upon  pal- 
pation, because  palpation  of  a  healthy  prostate  oftentimes  produces 
severe  pain  and  frctjuently  gives  rise  to  a  sense  of  faintness.  Palpable 
cliangi-s  can  only  occasionally  be  determined.  In  such  cases  the  gland 
may  be  found  enlarged  in  any  of  its  diameters,  or  it  may  prcsentcir- 
cumscribed  swellings  and  prominences.  If  it  be  increased  in  thick- 
ness it  will  arch  toward  the  rectum.  When  examined  cystostopically 
changes  may  or  may  not  be  perceptible.  Sometimes  the  border  of  the 
sphincter,  which  in  health  looks  perfectly  or  nearly  smooth  with  a 
slight  upward  concavity,  presents  a  serrated  or  dontatcd  appearance. 
It  is  obvious  that  tliis  picture  will  be  s-hown  only  when  that  part  of  the 
prostate  which  lies  near  the  urethra  or  bladder  is  affected. 

A  prostatitis  may  cause  subjective  disturbance,  which  consists  princi- 
pally of  a  sense  of  heaviness  in  the  rectum  with  pain  radiating  to  the 
anus  and  hips.  Silting  is  often  uncomfortable.  Severe  exertion, 
especially  horseback  riding  and  bicycling,  increase  the  pain.  The 
bowels  are  constipated  and  evacuations  are  often  painful;  occasionally 
the  prostatic  secretion  is  ejected  at  stool.  Sexual  power  is  usually 
diminished,  as  a  result  of  which  the  patients  ea^ly  become  neurasthenic. 
AH  thi-se  symptoms,  however,  may  be  absent  and  yet  a  catarrh  of  the 
prostate  exist;  the  urine  may  even  be  absolutely  clear,  so  that  there  is 
nothing  whatever  which  points  to  th«  cxistance  of  prostatitis. 

The  sole  means  of  detecting  its  presence  b  by  examining  the 
prostatic  secretion,  which  in  nonnal  cases  is  seen  when  examined 
microscopically  to  consist  of  small  refractive  fat-globules  resembling 
lecithin  bodies  with  a  sprinkling  of  cpithclia  and  0  few  white  cells. 
Now  and  then,  but  on  the  whole  very  rarely,  concentric  stratilied 
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corpuscrlcs  and  a  few  red  cells  are  found,  which  result  from  masMge 
of  the  gland. 

If  prostatitis  be  present  leiicocj'les  dominate  the  picture.  We  dis- 
tingiii!.h  three  degrees  of  infUmmalion:  in  the  first  there  are  only  a  few 
pus-cdls — not  more  than  ten  or  twenty  in  the  cntin,'  field ;  in  the  wrand 
lecithin -corpuscles  arc  outnumbered  by  pus-cells;  in  the  third  there  arc 
verj'  (cw  if  any  lecithin-corpuscles,  pus-cells  filling  the  entire  field. 

To  obtain  the  prostatic  secretion  the  prostate  must  be  roa£«agod, 
which  can  be  easily  done  through  the  rectum.  We  must  be  certain  that 
the  secretion  dooe  not  become  mixed  uith  ]>us  In  its  passage  to  the  ex- 
ternal orifice  o(  the  urethni,  and  thereby  lead  to  error  in  diagnosis.  If 
the  urine  is  clear  and  there  is  little  urethral  discharge,  the  patient  is  in- 
structed to  retain  his  water  until  the  bladder  becomes  full  and  then  is 
made  to  urinate  and  thereby  cleanse  his  urethra;  the  gland  is  then 
immediately  massaged. 

In  case  there  is  an  abundant  discharge  both  the  anterior  and  posterior 
urethra  must  be  irrigated  until  the  return  fluid  comes  au-ny  clear  and 
free  from  fiocculi.  In  acute  cases  this  would  be  impossible  because  pus 
would  colli-ct  in  the  urethra  before  the  gland  could  be  massaged.  It  can 
be  done  very  well  in  chronic  cases,  to  which  we  now  have  reference. 

Sometimes  it  will  not  be  ]Kissible  to  force  the  secretion  out  of  the 
urethra,  as  it  will  flow  back  into  the  bladder.  The  cvamlnation  of  the 
usually  turbid  urine  passed  immediately  afterwards  can  not  be 
entirely  depended  u]>on,  but  it  is  so  rare  for  the  prostatic  secretion  to 
Bow  back  that  the  occurrence  need  not  be  reckoned  with. 

The  treatment  of  these  cases  is  diflicult  and  tedious.  As  long  as 
tn-aiment  is  continued  they  appear  to  improve  or  to  get  well;  if  the 
treatment  i.**  stopped  the  ftymploms— discharge,  gluing  of  the  meatus, 
filaments  in  the  urine  -recur.  This  is  easily  explained  by  assuming 
that  the  urethral  catarrh  is  suppres-sed  by  the  irrigalinns  or  in-Millaiions, 
but  that  as  soon  as  they  are  stopped  the  morbid  process  affecting  the 
prostate  extends  to  the  urethra  by  way  of  the  ext  retory  ducts. 

I  ha\e  not  been  able  to  ron\-ince  myself  of  the  efficacy  of  the  numerous 
remedies  recrommendeil  for  gonorrhteat  prostatitis.  Great  value  has 
been  attributed  to  local  applications  of  iodine  or  irhthyol  made  in  the 
fonu  of  siipi>osiiories  introduced  into  the  rectum.  Electrisation  of 
the  gland  and  hot  irrigations  by  means  of  Arzbergcr's  apparatus  have 
also  been  highly  recommended,  .All  these  procedures  arc  good  inas- 
much as  they  relieve  the  subjective  symptoms  of  the  patients,  who  are 
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frequently  of  a  nervous  type.  TWs  is  espedally  true  of  the  hot-water 
irrigations.  Under  their  use  the  anal  pain  and  the  sense  of  com- 
pression and  rectal  tenesmus  become  Icsa  or  Icinporarily  disappear, 
but  no  change  in  the  objective  symptoms  is  wraught.  The  composi- 
tion of  the  prostatic  secretion  is  not  altered;  it  remains  purulent  as 
before. 

Very  recently  cauterii:alion  of  the  prostate  by  the  Bottini-Frcudcnbcrg 
method  has  been  trieti.  In  two  cases  thus  treated  the  result  was  nega- 
ti\c ;  moreover,  in  both  cases  the  neurasthenic  symptoms  were  intensified. 
Up  to  the  present  time  only  one  procedure  has  proved  both  t-fficacious 
and  harmless,  namely,  systematic  massage  of  the  prostate.  I  gen- 
erally have  it  done  thrice  weekly  by  a  masseur  and  combine  with  it 
Janet's  irrigations  with  weak  potassium  permanganate  or  silver  nitrate 
solutions.  These  arc  always  necessary,  for  the  urethra  is  almost 
invariably  atTected.  They  should  be  used  twice  or  three  rimes  a  week 
and  in  the  internals  between  their  employment  the  patient  may  be 
allowed  to  use  weak  injections  of  potassium  permanganate  or  zinc 
sulphate.  Under  this  treatment  the  discharge  disappears,  the  floauli 
become  less  and,  what  is  of  more  importance,  the  pus-celts  in  the 
pnHlatic  secretion  considerably  diminished,  In  a  few  cases  it  is 
pos^ble  to  cause  tliem  completely  to  disappcai',  but  most  frequently  a 
few  permanently  remain;  from  this  condition,  however,  I  have  never 
observed  any  injurious  effect.  This  Irealmeni  must  be  persevered  in 
for  months. 

Much  less  amenable  to  treatment  are  the  so-called  chronic  infiltra- 
tive forms  of  urethritis,  the  pathogenesis  of  which  we  have  already 
described.  They  ate  characterized  by  the  obsunacy  with  which  they 
resist  all  our  therapeutic  efforts.  While  the  cases  complicated  with 
prostatitis  arc  at  least  temporarily  benefitted,  in  these  the  discharge,  the 
agglutination  of  the  meatus,  and  the  flocculi  remain  practically  unin- 
fluenced. The  infiltrative  process  fre(|uently  remains  confined  to  the 
^ands  and  crypts  in  which  it  originate:*,  although  it  may  extend  and 
involve  other  structures  of  the  urethra.  In  both  instances,  but  especially 
in  the  latter,  the  result  is  a  partial  rigidity  of  the  urethral  walls,  which  in 
the  worst  ca-ses  leads  lo  jierceptiblc  narrowing  of  the  canal.  When  the 
walls  lose  their  elasticity  the  delicate  urethral  musculature  becomes  de- 
prived of  its  tonicity  and  allows  the  glands  lo  dilate,  so  that  their  secre- 
tion instead  of  being  retained  flows  out  into  the  urethra,  from  which 
it  is  carried  away  by  the  urine  in  the  form  of  filaments. 
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lo  vinr  td  its  patbogeatA  it  has  kng  htxn  ibc  rustom  to  mat  inS- 
tntfve  catsiri)  by  a  ccanbiaatiao  of  OMchiaKsl  utd  cbcinkalniflhodi>ii 
the  mcrianifal  bdng  and  for  the  puipoee  of  reiMmng  (be  infihnt^i 
the  chtminl  for  the  purpoec  of  baling;  the  accompanying  catarrh.    To 
oTiiiiD  thit  on  rrii  ■■■■!■■>  moHimaided  ifac  BUioducooB  of  80unifa  < 
■BCStMli^  sue.  ■Ulb  kcr  lAnmi  to  "  ■■■■f  ni  tibc  iiicuua  far '. 
tinev   The  patient  also  used  mjectiani. 

Ubu^vUi^  to  *™*'"*  both  tnatroents  in  ooeT  smcaied  the  • 
nth  oooaa-balttr  OMniinhig  3  per  not  of  stl\-er  nitrate.    Tbehcatt 
the  body  Amixxi  dds  nnxtuic  w  that  it  gains  access  to  the  ^ands  i 
ovpts  opened  hf  passage  of  the  sound.    Later,  in  ofder  to  retkder  thb 
ptocedw  DOfC  cncaoDoi^  I  rw<iQiimi>dcu  the  osc  of  a  tonndlcd' 
•ouid  IB  Ae  hoOmr  of  which  the  sBvcFlinaliBe  preparation  is  placed.^ 
Then  cane  tbr  cxa  of  dflaton,  the  lirti  of  which  was  de4p<^  bjr  Ober- 
llDder.     As  the   arvthnl  orifice  wiD  not  pennit  the  iniroductioaj 


he  tjift 


of  large  instnimmts  be  coostnicted  aa  inniuRtenl  iihich.  when 
linfi,  h  aboot  the  At  of  a  16  F.  soood.  but  which  ran  be  urb^rewrd 
and  the  biaiiAei  ifaB  sepanted  after  it  b  inindoctd  into  the  umbra. 
|,nifP«ii-wi,  rnBiaia  aad  otfaos  foBowed  with  foor  aixl  d^t  bbded 
dilalon. 

Fran  my  own  experience  I  bcfiere  mffchaniral  treatment,  com- 
bined with  local  nxdidnal  measures  to  be  good  aad  useful  U  ptac- 
tivd  with  great  cantioa  and  within  wise  finsts.  AS  meastBeawhtch 
hcerate  the  niethra  are  e^;  the;  add  new  scars  to  the  eU  process.  At 
fim  kumIs  aa  large  as  the  urethra  wfll  adnnt  are  passed  twice  a  week. 
la  the  mlemb  the  patient  vses  injectians  or  rccnns  inisitioo&. 
When  13  or  zj  F.  is  reached  dbtocs  are  osed.  and  of  these  I  prefer 
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the  cxa-Ui-nl  instrument  of  OberlUnder  (Fig.  lao).  [KoIImann's  lour- 
bladed  dilatorii  arc  also  admirable  inslmmcnls.  (Fig.  121.)]  Dilata- 
tion should  not  be  practised  oftener  than  once  or  twice  a  wcvk  and 


Fic.  tit — Kotlmann'xdilniDn. 


the  urethra  should  be  strctchwl  very  gradually,  an  increase  of  not 
more  than  i  mm.  being  made  at  eacli  silting. 

I  have  tested  the  method  of  simultaneous  dilatation  and  irrigation  and 
see  no  advantage  in  it.    Perhapis  local  uretlimlomy  may  lead  uit  further. 


Its 


DtSEA&ES  OF  THE   UretHRA   AND   PENES. 


It  IS  {lerformed  with  an  inMrument  coniMrucled  after  the  principte  of 
Otis  and  slightly  modifiitl  hy  ICrcisI  (Fig.  133).  With  it  one  or  more 
incisions  arc  made  at  the  site  of  infLhnttion.  I  believe  that  this  pro- 
cedure IS  quicker  and  surt  than  dilatation. 

The  reaulis  attained  in  infiltnitivT  urethritis  are  verj'  moderate  as 
regards  curt.  That  such  must  be  the  case  is  sclf'e^-idcnt.  Until  we 
are  able  to  remove  ihc  nudity  of  the  urethra  we  cannot  expect  to 
arrest  a  discharge  which  depends  upon  this  rigidit)'. 

This  leads  to  the  important  ((ucstion  as  lo  what  we  »hAU  do  with 
those  patients  in  whom  wc  fail  to  suppress  the  discharge,  that  is  to  say, 
those  in  whom  a  slight  secretion  ])ersists  either  in  form  of  a  drop  at  tbe 
meatus  or  as  filaments  in  the  urine. 

According  it  may  experience  the  whole  situation  depends  soldy 
upon  whether  a  given  case  is  considered  infectious,  and  by  infectious 
wc  mean  only  those  in  which  the  gonococcus  has  been  found  or  those 
which  arc  known  to  have  conveyed  infection  to  (he  fcmalc.|| 


PlO.  ■>*.— Olis-KreUI  UTclbrDUmH. 


In  regard  to  the  gonococcus  it  has  already  been  stated  that  its  isoUitioo 
sometimes  presents  great  difficulties,  and  that  for  this  reason  the  decision 
as  to  whether  a  case  is  infectious  or  not  may  be  most  difficult.  It  has 
been  observed  that  the  Wamcnls  present  in  the  urine  may  contain  no 
gonococci  and  yet  these  bacteria  be  present  in  the  secretion  obtained 
with  the  bulbous  bougie.  Authentic  cases  are  met  with  often  enough 
in  which  u  healthy  man  contracts  gonorrhiea  from  a  woman  in  whom 
not  the  slightest  evidences  of  disease  are  manifest  ;converiely,  women 
wIioAc  husbands  show  no  recognizable  symptoms  may  dei-elop  tlie 
discas«.  Furthermore  there  are  cases  in  which  the  urethral  secretion 
is  free  from  gonococd  although  they  are  present  in  the  prostatic  secre- 
tion; the  reverse  is  also  true.  Wc  have  already  mentioned  those  cases 
in  which  the  gonococd  remain  latent  for  months  and  then  suddenly 
reappear  in*  the  secretion. 


OF   UBETHUmS. 
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These  conditions  enormoudy  inL-n-a^o  the  diflicully  of  deciding  us  to 
whether  a  case  h  infeclou!i,  and  mislakcfl  doubtless  occur.  Notwith- 
standing this  experience  has  supplied  us  with  certain  data  which  help  us 
in  passing  judgment.  Thus,  cases  in  which  gonococd  arc  lurking  arc 
characterized  by  variations  in  the  quantity  of  discharfje,  whereas  in 
those  free  from  gonococci  the  diticharge  is  fairly  constant  in  quantity, 
although  ii  resists  cveiy  therapeutic  measure. 

Wc  must  see  to  it  that  such  cases  remain  under  observation  a  long  time 
90  that  they  can  be  frequently  examined.  If  the  secretion  obtained  by 
stripping  the  urethra,  massaging  the  prostate,  and  probing  with  the 
bougie  h  boule  has  been  found  free  from  gonococci  after  repealed  exam* 
ination,  and  if  they  do  not  appear  after  the  urethra  has  been  subjected  to 
different  forms  of  irritation,  then  wc  may  discharge  the  patient  from 
treatment  and  also  p\t  our  consent  to  his  marriage.  In  my  opinion  it 
is  not  nece^i^ry  to  treat  the  patients  as  long  as  pus-cells  continue  to  be 
found  in  the  filaments  or  in  the  discharge.  The  .shreds  often  remain 
pc-rmanently.     We  hare  already  said :  "  Of  two  cvUs  choose  the  lesser. " 

The  greater  evil  is  to  subject  men  thus  affected  to  a  protracted  course 
of  treatment  which  fn-quently  not  only  fails  to  suppress  the  secretion, 
but.  moreover,  changes  a  mild  type  of  neurasthenia  into  a  .severe  one. 

Herein  lies  the  diflBculty  of  the  whole  matter.  What  a  large  number  of 
men  suffering  with  cerebra,sthenia,  myclasthenia,  imjwtence,  hypochon- 
dria, melancholia  and  kindred  atTections  come  to  us  year  in  and  year 
out!  These  people,  who  unfortunately  are  often  honorable  and  estim- 
able members  of  society,  have  been  reduced  to  their  wretched  condition 
by  a  "clap  which  wnuld  not  heal;"  the  more  conscientious  they  are  and 
the  more  they  lose  faith  in  the  curability  of  their  urethral  catarrh,  the 
more  certain  are  they  to  become  the  victims  of  sexual  neurasthetfiia. 
When  they  go  from  one  doctor  to  another  and  take  from  each  a  fruitless, 
protracted,  and  usually  painful  course  of  treatment,  imd  are  forbiddea 
by  i"ach  to  marry,  the  predisirasition  to  neurasthenia  is  enhanced. 

Although  exci'ssive  treatment  i.s  harmful  the  patient  must  not  be 
denied  necessary  attention.  It  is  self-evident  that  the  ua-thritis  slioutd 
be  cured  if  possible.  The  experienced  and  judicious  phj-sician  wilt  be 
able  to  tell  within  a  short  time  what  he  can  accomplish  in  a  given  case. 
If  he  decides  that  the  rase  cannot  be  cured  in  the  ideal  sense  of  the  term, 
then  it  becomes  hb  duty  to  assure  the  patient  of  the  harmlessness  of  his 
condilion.  of  the  triviality  of  his  affection. 

It  is  generally  known  that  this  is  no  easy  task,    Gonorrhophobiacs 
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want  to  be  treated  under  all  drciimstanccs,  even  though  treatment  is 
painful.  Tlify  do  not  imsi  a.  phyudao  who  assures  them  thai  the  fila- 
ments in  their  urine  are  of  no  significance.  In  spile  of  thiiv  it  must  be 
our  aim  to  convince  them  that  what  seems  to  them  to  be  disvast-  is  in 
reality  no  longer  disease,  but  merely  its  sctjucl.  Do  not  deny  these  per 
sons  help.  They  need  medical  advice.  A  Kt-'neral  hyginiic  regimen 
should  be  prcscTibed  for  them.  Baths  eonstiliilc  an  important  part  o( 
such  a  regimen,  but  it  in  not  neci-isaiy  for  me  to  describe  them  in  detail 
as  they  are  known  to  every  well  informed  physician. 

If  we  follow  this  course  we  ^hall  save  from  neurasthenia  many  so- 
called  gonorrhccal  patients  who  in  reality  arc  not  gonorrhayii,  and  shall 
also  be  able  to  restore  to  health  and  strength  many  neurasthenics  whose 
disease  depends  upon  gonorrho])hobia, 

CHANCROID  OF  THE  DRETHRA. 

Soft  chancres  of  the  urethra  arc  of  relatively  uncommon  occurrence. 
They  are  located  in  the  anterior  part  of  the  urethra,  seldom  being 
further  back  than  the  termination  of  the  glans.  They  cause  pain- 
ful micturition  and  a  profuse  purulent  discharge,  which  differs  from 
gonorrhccal  discharge  in  that  it  contains  no  gonococci  and  is  little 
influenced  by  the  ordinary  injections  used  for  clap.  The  presence  of 
associated  sores  on  the  penis  or  edge  of  the  meatus,  and  finally  the 
the  use  of  the  endoscope,  facilitates  diagnosb.  From  hard  sores  they 
are  differentiated  by  abscencc  of  induration  and  edematous  swelling; 
the  short  period  of  incubation  has  abo  some  bearing  on  the  case. 

Hard  chancres  heal  without  acar- formation  and  therefore  produce  no 
strictures;  extensive  soft  sores   may  lead  to  stenosis. 

As  to  treatment  the  introduction  of  urethral  cylinders  composed  of 
cocoa-butter  and  iodoform  is  to  be  recommended.  The  patient  urinates 
and  then  a  cylinder  is  passed  into  the  urethra  as  deep  as  it  will  go 
uilhout  producing  pain.  The  meatus  is  then  covered  with  a  pledget  of 
cotton  or  gauze,  so  that  the  iodoform  can  remain  in  the  urethra  for  some- 
time.   Under  this  treatment  cure  is  rapid. 

ACUMINATED  CONDYLOMATA  OF  THE  URETHRA. 

These  growths  may  occur  cilhc-r  in  associftlion  with  or  indcpcrd:.ntly 
of  others  on  the  external  parts.  They  arc  generally  near  the  external 
orifice,  but  are  also  encountered  in  the  posterior  urcthru.  They  do  QOI 
dlEFer  in  any  respect  from  those  found  on  the  external  structures.    Usu- 
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ally  Ihey  appear  as  small  isolated  warn  within  the  urethra;  it  is  ver>- 
rarirforthcm  to  grow largi-mougb  totalise  obstruction. 

They  generally,  though  not  always,  follow  gonorrhoea;  ihey  may 
dfwlop  in  the  urethra  just  as  thej-  do  on  the  skin  of  persons  who 
have  never  had  the  diitease. 

The  sj-mptoms  of  urethral  condylomata  are  veiy  slight.  They  consist 
of  slight  burning,  scanty  discharge  which  does  not  yield  to  injections 
and  which  therefore  may  stmulaie  chronic  gonorrhoja,  and  occasionally 
trifling  Iwmorrhage  from  the  urethra,  or  the  passage  of  blood-tinged 
urine.     With  the  endoscope  they  can  be  brought  plainly  into  ^ew. 

Treatment  requires  their  removal,  because  if  left  they  may  grow  and 
produce  symptoms  of  stricture,  or  apparently  keep  up  a  gonorrhcca. 
Those  situated  near  the  urethral  orifice  can  be  made  accessible  by  evert- 
ing the  meatus  and  then  be  cut  off  and  their  base  cauterized  with  nitrate 
of  alver  or  trichloracetic  acid.  Those  iMtualcd  further  back  may  be 
reached  through  the  cystoscopc,  if  practicable,  and  cauterized.  Often 
it  will  suffice  to  piis*  large  bougies  which  tear  them  from  their  base. 

SYPHILIS  OF  THE  URETHRA. 
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Syphilis  may  effect  the  urethra  in  tlirec  ways:  first  as  the  initial 
lc»on,  the  hard  chancre;  second  as  a  symptom  of  secondary  syphilis; 
third  as  a  gumma. 

The  most  common  of  the  three  is  the  hard  chancre,  which  has  been 
observed  as  far  back  as  the  coronary  sulcus.  A  hard  nodule,  which 
eventually  becomes  merely  a  firm  indurated  mass,  is  felt  from  without, 
although  there  are  no  signs  of  disease  on  tlie  penis. 

The  urethra  is  cedcmatoas  and  the  lips  of  the  meatus  are  swollen,  a 
condition  which  produces  the  symptoms  of  striclure.  The  sore  causes 
no  special  symptoms;  it  simulates  gonorrhcea,  only  the  discharge  is  not 
so  thick,  purulent  and  creamy,  but  sero-punilent  or  sero-sanguinoli-nt 
and  doc-s  not  contain  gonooocd.  The  urethra  is  so  sw'ollcn  and  oedema- 
tous  that  it  is  impossible  to  introduce  a  tube  sufficiently  large  to  enable 
anything  positive  to  be  determined.  Moreover,  the  introduction  of 
instruments  is  eontniindicated  because  it  may  beget  lymphangitis. 

In  reference  to  diagnosis,  the  condition  may  be  confounded  uith 
thick  periurethral  infiltrate^,  although  these  are  scarcely  if  ever  so 
large  as  the  nodules  of  syphilis;  the  short  period  of  development — 
infiltrates  re<niire  a  longer  time — the  ineffectiveness  of  gonorriucai 
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therapy,  the  assoiiatcd  iatlolcnt  buboes,  and  the  appearance  of  other 
symptoms  of  »yhpilts  alt  serve  to  confirm  l)te  diagnoc<Js. 

Secondary  syphilitic  alTixllons  of  the  un-thra  consist  of  cxanthc- 
mat&  such  as  occur  on  other  mucous  membnmes.  They  occur  very 
seldom  and  arc  much  more  sddom  detected.  They  progress  under 
the  gube  of  );onorrhixa,  from  wtikh  they  can  be  distinguished  only 
by  the  absence  of  gonococci,  the  incfficacy  of  gonorrheal  therapy,  and 
the  use  of  the  endoscope. 

Gummata  of  the  urethra  are  seen  more  freciuently,  occurring  in  the 
form  of  circumscribed  nodules  before  disinlcgntlion  ocrur»  an<l  as 
ulcers  after  disintegration  has  taken  place.  Their  recognition  b  of 
great  tm|>onnncc,  becau.sc  if  not  interfered  with  they  may  produce  con- 
siderable disturbance.  Many  urethral  listubc  near  the  meatus  owe 
their  origin  to  an  unrecognised  gumma.  A  thorougl)  examination, 
above  all  things  a  careful  anamne»s,  the  presence  of  other  late  mani- 
fesinliuiis  of  sy|>hilis,  and  the  fruitlcssnes.s  of  the  u.iual  treatment 
make  the  diagnosis  not  <lifficult. 

As  to  treatment  it  may  be  said  that  these  secondary  syphilitic  aiTcc> 
lions  «(  the  tirelhni  do  not  demand  any  local  measures;  they  get  well 
under  general  treatment.  In  bard  chancre  Uniia's  gray  plaster  may  be 
apjJicd  to  the  jK-nb  over  the  sutc  of  the  internal  sore  and  a  general 
mercurial  tn-utment  instituted,  whereupon  the  ulcere  will  rapidly 
heal.  For  gummata  large  doses  of  the  iodides  arc  required,  5,  10,  or 
even  15  Grm.  (from  75  to  315  grains)  a  day  being  given.  The  result 
IK  suqjrising. 

STRICTURE  OF  THE  URETHRA. 

Conception  of  stricture.  If  we  bear  in  mind  the  so  often  forgotten 
fact  lliat  the  urethra  when  ill  n-sl  is  A  dosed  canal  the  walls  of  which 
are  in  direct  contact,  there  can  hardly  be  a  better  defmilion  of  stricture 
Hum  tlic  one  given  by  Sir  Charles  Bell,  who  described  it  as  a  condition 
io  which  the  atTciled  portion  of  the  urethra  has  lost  its  dilatability. 
The  acceptance  of  this  del'mition  excludes  two  conditions  which, 
though  generally  cbissificd  us  strictures,  arc  not  &uch  in  reality;  namely, 
spastic  and  tnfhimmutor)-  obstruction. 

The  urethra  can  doubtless  be  contracted  or  entirely  occluded  at 
any  part  of  its  course  by  spasm  or  InQamniation,  as  for  example,  by 
the  ucdeniatous  swelling  of  acute  gonorrhcca;  ihcse,  however  arc  only 
transitory  phenomena,  the  urcthnil  walls  stJU  retaining  ihctr  ehislidty. 
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As  soon  as  the  qtum  or  (he  inflainiruitioR  ha»  been  subdued  by  unti- 
spasmodic  or  andplogistic  irralmcnl  they  rcassumc  their  normal  exten- 
sibility. These  con<litions,  therefore,  may  be  considered  as  »pa;unodic 
nnd  [nflammatory  obstructions,  as  occlusicms  and  the  like,  but  not  as 
strictures.  In  contradistinction  to  them  true  strictures  present  a  per- 
manent narrowing  caused  by  plastic  (Ganges  in  the  urethral  valb. 
I'umors  (epithelioma,  sarcoma,  fibro-sarcoma)  and  tubercles  which 
grow  from  the  wall  of  the  urethra,  infiltrating  it  and  also  sometimes 
projecting  so  as  partly  or  entirely  to  occlude  its  lumen,  are  not  cliispd 
as  strictures. 

BTIOLOCV. 

If  we  exclude  congenital  strictures,  which  will  be  discussed  under 
malformations  of  the  urethra,  wc  recognize  only  two  causes  for  the 
development  of  organic  stricture:  first,  inflammation  of  the  urethra, 
or  in  other  words  gonorrhcra;  and  second,  loss  of  substance  in  the 
urethra  due  to  either  trauma  or  ulceration. 

The  vast  majority  of  all  strictures  are  due  to  the  iir^t  cause,  more 
than  90  per  cent  being  of  gonorrhaal  origin.  Simple  urethritis  hardly 
ever  leads  to  stricture  formation. 

Alt  strictures  which  result  from  loss  of  sub&tance  and  consequent 
production  of  scar-tLssuc  during  the  process  of  healing  arc  to  be  con- 
sidered as  traumatic.  The  trauma  may  consist  of  a  blow  or  wound 
from  without,  of  a  tear  during  coitus,  injury  due  to  introduction  of 
instruments,  or  to  pussiige  of  a  oikulus  through  the  urethra.  Cauteri- 
zation, a.4  for  example,  that  due  to  injections  of  corrosive  fluids  such  as 
carbolic  acid,  and  dcslniction  due  to  a  wide-spreading  chancrnd 
belong  in  the  s.-iroc  category. 

In  my  opinion  syphilitic  strictures  do  not  exist.  Haid  sores,  which 
seldom  alTcct  the  urethra,  heal  without  a  scar  and  urethral  gummata 
produce  only  a  tranatorj-  obstruction ;  after  proper  con.Mitutional  treat- 
ment is  instituted  the  urethra  becomes  pervious. 


PATHOLOGICAL   AKATOUV. 


The  origin  of  urethral  stricture  will  be  understood  if  the  origin  of 
the  primar)'  causative  disease,  gonorrhcca,  be  borne  in  mind. 

As  in  all  in6ammatory  proci-sses  there  is  In  the  beginning  a  small- 
celled  infiltration  of  the  affected  part  resulting  cither  from  emigration 
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of  leucxxytcs  or  from  pmliferaiion  of  (.onnertive-tissue  cdls.  The 
chronic'ity  of  ihc  prtxcis  by  which  strictures  are  formwl  speaks  rather 
in  farar  of  connective  tissue  proliferation,  ultliough  as  n  matter  of  fftct 
the  question  as  to  the  ori^  of  the  primonlial  round  cells  has  no  bear- 
ing on  the  further  covir^ir  of  the  morbid  process. 

As  more  and  more  imerccUular  substance  bwromcs  interposed 
between  these  cells  they  become  separated  from  one  another  and  at 
the  same  time  change  their  form.  At  firei  round,  they  later  give  off 
processes  and  thereby  become  changed  into  spindle  or  star-shaped 
bodies.  During  these  changes  in  the  cdls  it  is  obeerv-ed  that  the  inter- 
cellular substance  is  split  into  the  finest  and  most  delicate  librc«  and 
fibrils;  in  short,  true  connective  tissue  develops,  a  soH»lled  scar  being 
formed. 

If  the  process  continues  more  connective  tissue  de\-elop«  from  the 
newly  proliferated  or  cxtravasalcd  round  cells,  so  that  a  w<-U  formed 
tumor,  or  callus,  results.  This  rwenlly  formed  cormcctive  or  scai- 
tissue  possesses  a  tendency  to  contract,  to  shorten,  to  shrink;  accord- 
ingly the  vessels  contained  within  it  suffer,  and  as  a  result  of  the  ensu- 
ing impairment  of  nutrition  it  gradually  becomes  paler  and  paler, 
eventually  causing  the  white,  tendinous  stria;  often  found  in  callous 
itriclurc-tissue.  The  fact  of  greatest  importance,  however,  is  thai  the 
tendency  of  the  callous  mass  to  contract  and  shrink  leads  to  dis- 
tortion, narrowing,  and  even  complete  occlusion  of  the  urelhra. 

I..OSS  of  urethral  tissue,  likewise,  be  it  occasioned  by  trauciui  or  by 
ulceration,  can  only  be  replaced  by  scar-tissue  having  a  tendency  to 
contract. 

The  individual  stages  of  dironic  gonorrhoea  and  their  traa^tion  to 
stricture  are  well  shown  by  the  microscope.  In  comparatively  recent 
cases  the  subepithelial  layer  of  the  urethral  mucosa  is  seen  to  be 
thickly  and  evenly  infiltrated  with  leucoc>'tes  throughout  a  wide  extent. 
Some  of  the  glands  are  considerably  dihited  and  certain  parts  of 
the  periglandular  tissue  show  a  moderately  thick  infiltration  of 
leucocytes.  In  r^ses  further  adv-onced  the  transformation  of  inflam- 
matorj'  product  into  scar-lissue  is  plainly  recognizable.  Although 
the  center  of  this  diseased  area  is  already  made  up  of  scar-tissue,  its 
borders  consist  of  j-oung  granulation  ti.ssiie  rich  in  round  cells.  The 
epithelium  of  the  mucosa  imdorgocs  variable  degrees  of  thickening 
and  may  become  partly  comified.  Since  the  uppermost  cells  of  this 
necrotic  cpillielial  layer  exfoliate  and  become  mixed  with  the  mucous 
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wcrction  of  the  glands,  that  discharge  so  characteristic  of  chronic 

^gonorrhcea  or  gleet  is  produced. 

J  During  the  further  progress  of  the  disease  the  glands  become  more 
or  less  destroyed.  The  desquumateil  epithelium  is  too  dry  to  assume 
the  form  of  a  discharge,  so  the  latter  drys  up,  and  in  its  place  filaments 
composed  partly  of  roimd  celb  and  partly  of  epithelium  are  washed  out 

Itby  the  urine,  in  which  they  are  easily  found.    Thus  the  morbid  process 
auy  exist  for  years  and  pursue  its  further  course  unnoticed.    The 
iSmall-ccUcd  intiltration  also  a0ects  the  deeper  parts,  in  which  it  likewise 
becomes  changed  into  a  layer  of  connective  tissue.    The  corpora 
cavernosa,  the  overlying  muscles,  and  the  erectile  tissue  of  the  penis 
may  all  be  converted  into  a  firm,  dense  scar;  thus  the  urethral  walls 
slowly  become  rigid,  unyielding,  and  in  the  most  advanced  cases  so 
closely  apposed  to  one  another  that  a  hair  can  scarcely  be  passed 
through. 
^    It  i»  seen,  therefore,  that  the  specific  cause  of   gonorrhoea   has 
Bnothing  to  do  with  the  development  of  stricture  except  that  strict- 
~  ures  of  gonon'hneal  ori^n  show  a  tendency  to  invade  the  deep  layers 
of  the  urethra,  whereas  those  due  to  simple  urethritis  confine  them- 
selves more  to  the  superficial  layers;  however,  a  simple  traumatic 
urethritis  or  one  due  to  any  other  cau.sc  may  result  in  stricture  if  the 
inflammatory'  infiltrate  advance:^  deeper  into  the  uretliral  walls. 
.        On  the  other  hand,  this  h)-pcrplaatic  connective-tissue  formation  may 
■not  only  infiltrate  the  walls  of  the  urethra,  but  may  also  grow  out- 
Hw^rds  into  its  lumen.     Such  free  connective-tissue  tumors  lead  to  the 
Hde\'elopment  of  firmly  adherent  sinilifications,  as  the  result  of  wliich 
Hi-alvcs  and  fimicles  are  formed  (valvular  stricture). 
H    Many  chronic  gonorrhoeas,  then,  represent  the  eariy  stage  of  stricture, 
or  may  even  be  considered  as  strictures  themselves,  being  the  so-called 
^strictures  of  large  ciiliber  described  by  Otis,    When  a  certain  part  of 
Htbe  urethra  is  inliltrated  with  round  cells  which  have  become  partly 
Vconverted  into  connective  ti^ue  or  an-  in  the  process  of  undergoing 
"such  an  altemtion.  great  rigidity  of  the  affected  area  Ls  produced. 
This  portion,  although  still  more  of  less  dilatable,  will  offer  greater 
resbtancc  to  the  impingement  of  the  urinarj-  stream  than  the  other 
parts  of  the  urethra.    The  narrowing  may  be  very  slight,  perhaps  so 
slight  that  a  16  F.  sound  can  easily  be  passed  through  it.     In  such 
cases  the  so-called  stricture  of  large  caliber  exists  even  though  it  may 
Loot  be  noticed. 
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The  evolution  of  lurirlurc  don  not  alwaji  termuntc  in  the  mjr  above 
dcfdibed,  for  the  Tinn,  calloun  mawes  ocowiontHy,  tbouj^  rardy, 
ODdei^  ttHl  funher  transformation.  Just  as  bony  caUus  can  undergo 
Involution,  so  likewise  can  the  connective  tmuc  masses  from  whkli 
•tfkturv  it  dcvctopcd  pass  tbrou^  a  process  of  retiogiade  roetamor- 
pbons. 

It  happens,  aa  Dittcl  has  said,  that  tbc  greater  pan  of  the  em- 
bryonal onnective  tissue  in  the  caUus  becomes  resotbed,  m>  that  a 
j>crfL-clly  shninken  and  dr^'cr  connective  tissue  itmains.  In  callous 
strictures  the  urethra  feels  thick  and  cartilaginous,  but  in  this  fom 
it  b  hard,  inctastk,  and  mudi  thinner  than  in  health  (scar-»tricture, 
or  atrophied  stricture). 

To  this  dass  belong  strictures  produced  by  ulceration  and  injury. 
The  degree  of  narrowing  and  the  amount  of  dilalability  depend  upon 
the  atnount  of  substance  lost  and  upon  the  direction  which  the  injury 
takes.  Small  sufierficial  ulcerations  which  do  not  go  beyond  the 
mucous  membrane  make  only  a  minimum  of  narrowing.  The  deeper 
the  scar  goes  ihc  more  it  distorts  the  urethra.  If  bceration  due  to 
injury  extends  in  the  long  axis  of  the  canal  so  that  a  longitudinal  scar 
results,  the  contraction  will  be  much  slighter  than  if  it  occurs  in  the 
transverse  diameter  or  in  a  zig7jig  direction.  Phagedenic  chancres 
Mtualed  near  the  meatus  may  cauHi-  great  destruction,  as  a  result  of 
which  very  narrow  and  unyielding  strictures  develop. 

The  macroscopic  appi-arance  of  atrictures  varies  according  as  ihey 
arc  of  the  callous  or  cicatricial  variety.  In  the  first  form  often  nothing 
is  seen  but  an  irregular  scur,  the  surface  of  which  lacks  tlic  lustre  of 
the  normal  mucous  membrane,  the  scar  itself  being  firmly  adherent  to 
ihc  deeper  layers  of  the  ua-thra.     The  lumen  is  perceptibly  narrowed. 

The  surface  of  callous  strictures  also  lacks  the  vchcty  appearance  of 
iwrmiLl  mucous  lucmbranc.  The  latter  is  still  viable  at  certain  places, 
but  in  the  main  it  is  replaced  by  a  dull  white,  parcliment-like  liisue 
which  is  smooth  on  its  free  surface.  The  mucous  membrane  is  thick- 
ened, huni,  and  adherent  to  the  erectile  tissue,  forming  a  scar  which  is 
more  or  less  bloodless. 

The  parts  behind  the  stricture  arc  generally  dilated;  in  slight  cases 
they  show  merely  a  lilllc  chronic  inflammation,  but  in  so'ere  ones 
enormous  |>ouches  with  fibritlalion  and  destruction  of  tissue  arc  present, 
producing  a  (xindltion  which  presents  the  appearance  of  a  net-work. 
<Ftg.  133). 
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The  ate  of  the  striciure  is  generally  in  ihc  penile  portion,  bnog 
most  common  at  the  bulb,  where  it  becomes  continuous  with  the-  mem- 
branous part.  Next  the  region  of  the  cutaneous  orifice  is  the  seat  of 
predilection,  white  ihi-  third  rank  is  held  by  the  entire  anterior  urethra. 

Strictures  originating  from  chancres  arc  usually  located  near  the 
meatus,  and  gonorrhccal  strictures  are  generally  in  the  region  of  the 
bulb.  The  Utter  variety,  however,  are  for  the  most  part  mul- 
tiple, so  that  in  addition  to  those  at  the  bulb,  which  arc  gi-nerally  the 
narrowest,  others  are  found  further  for\\'ard  in  the  urethra.  Gon- 
orrhceal  strictures  are  never  situated  beyond  the  membranous 
urethra,    'iraumalic  strictures  may  occur  anj'whcre  in  the  urethra. 
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but  g^rnerally  art-  at  the  bulb  or  in  the  membranous  or  prostatic 
|x>rtion. 

Thv  form  of  strictures  is  very  different.  Oftentimes  the  diminution 
in  caliber  occurs  equally  from  all  sides  (P'ig.  124  b).  It  may,  however, 
be  wty  irregular,  so  that  the  oiiening  of  the  stricture  lies  eccentric  (a); 
indfcd,  Ihc  urethra  may  be  so  distorted  by  a  callus  of  irregular 
growth  as  to  present  a  zigzag  appear:ince,  a  condition  known  as  sprinl 
stricture  (c). 

Likewise  the  length  of  strictures  varies  within  certain  limits.  They 
seldom  i-xceed  5  mm.  [about  {  of  an  inch],  but  occasionally  several 
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lie  SO  dose  to  one  another  thttt  they  ^ve  the  impresuon  of  a  ^ngle  long 
stricture. 

The  lumen  of  the  urethra  is  often  little  diminished,  ullhough  it 
frequently  is  reduced  to  the  smalli-sl  numbers  of  the  French  scale, 
and  in  extreme  degrees  of  contraction  no  opening  at  all  can  be  found. 


SYUPTOUS,   DIAGNOSIS  AND    PROGNOSIS. 

In  general,  strictures  produce  very  slight  disturbance,  so  that  in 
penons  who  take  little  care  of  themselves  they  arc  not  usually  noticed 
until  they  are  very  far  advanced  in  Iheirdevelopmeiil.  Careful,  intelli- 
gent men  observe  that  it  lakes  them  longer  to  urinate  than  it  should. 
This  fact  is  explained  by  phj'^ical  laws.  It  lakes  longer  for  a  definite 
quantity  of  urine  to  flow  through  a  narrow  tube  than  through  a 
wide  one. 

The  time  required  to  start  the  stream  of  urine  is  in  many  cases  not 
longer  than  that  taken  by  healthy  men.  The  frequency  of  urinalion, 
too.  may  be  entirely  normal.  It  is  only  when  ihe  stricture  is  very 
narrow  and  the  patient  does  not  completely  empty  his  bladder  that 
micturition  becomes  frequent.  Under  these  conditions  it  is  self- 
evident  that  the  bladder  will  become  filled  with  that  quantity  of  urine 
necessary  to  cause  micluration  in  a  shorter  lime  than  under  normal 
circumstances.  This  incomplete  retentioni  however,  is  absent  in  cases 
in  which  the  bladder  is  strong  and  the  stricture  not  \*ery  narrow. 

Pain  may  also  be  entirely  absent,  but  usually  the  patient  complains 
of  a  slight  burning  upon  urinating,  which  is  cxpcricncccl  the  moment 
the  urine  impinges  upon  the  contracted  spot.  The  rite  of  the  stricture, 
then,  is  also  the  i^ite  of  the  pain. 

Only  in  extreme  degrees  of  stricture  is  micturition  really  painful.  In 
such  cases  the  patients  arc  obliged  to  str.iin  violently  in  order  to  force  out 
the  urine;  they  bend  forward  so  as  to  secure  ihc  aid  of  abdominal  pres- 
sure, and  occasionally  employ  so  much  force  that  the  rectum  prolapses 
or  cerebral  hiemorrhagts  take  place. 

The  most  striking  deviation  from  the  normal  is  shown  by  the  urinary 
stream.  The  narrower  the  stricture  and  Ihe  more  anterior  its  location 
the  greater  the  loss  of  volume  in  the  stream.  It  becomes  thinner 
and  thinner  until  it  is  reduced  to  the  size  of  a  thread,  and  then  finally 
becomes  obliterated  altogether, Ihe  urine  bcuigvoided  onlydrop  bydmp. 
The  projectile  power  of  the  tttream  may  not  be  lessened;  although  small, 


SVMPTOMS  OF   STRICTURE, 


139 


it  can  often  be  cast  some  dist-mce  forward.     In  extreme  degrees  of 
narrowing  this  power  is  alM>  lost. 

In  such  cjixi  ejaculation  of  semen  is  likewise  attended  with  difficulty. 
The  fluid  is  not  ejectt-d  foRibly  outward,  but  flows  along  slowly,  or  is 
regurgitated  into  the  bladder. 

Incontinence  of  urine,  or  more  properly  speaking,  overflow  of  urine 
from  the  bladder,  is  one  of  the  most  common  occurrences  during  this 
slagc  of  the  disease.  Behind  the  stricture  the  urethra  is  dilated  into  a 
funnel-shaped  expansion,  so  that  the  internal  vesical  sphincter  becomes 
stretched.  The  bladder  is  in  a  condition  of  incomplete  retention.  The 
urine  which  rises  above  the  level  of  the  sphincter  flows  slowly  over  it  into 
the  urt-thra  and  passes  drop  by  drop  through  the  stricture.  It  is  there- 
fore characteristic  of  this  incontinence  that  the  urine  is  not  voided  in 
largo  quantities,  but  is  passed  in  drops,  so  that  the  patient  is  constantly 
wetting  his  clothing. 

A  highly  unpleasant  occurrence  is  the  development  of  sudden  com- 
plete retention  in  which  the  patient  cannot  vrndadroiiof  urine.  This 
condilinn  is  nol  entirely  de[K'ndent  upon  total  occlusion  of  the  urethra, 
for  it  happens  sometimes  when  the  stricture  is  not  very  tight;  it  maythen 
be  due  to  spasm,  or  to  engorgement  superimposed  upon  the  contrac- 
tion. A  cold  or  the  free  use  of  alcohol  may  cause  such  congestion  or 
spasm. 

Tlie  urine  of  men  affected  with  stricture  is  usually  not  clear.  Owing 
to  impingement  of  the  urinary  stream  upon  the  narrowed  spot,  the 
latter  together  with  the  portion  of  the  urethra  behind  il  become:^  inflamed, 
as  a  result  of  which  the  sccrelion  is  augmented  and  becomes  milled  with 
the  urine,  in  which  il  appear;  as  flakes  or  filaments.  Oftentimes  this 
calftrrbal  process  extends  backward  into  the  bladder  and  causes  acystitis, 
which  produces  turbidity  of  the  urine. 

In  most  cases  the  symptoms  and  signs  already  mentioned  are  suffi- 
cient to  make  a  diagnosis  of  stricture  probably  correct,  although  ihey 
must  not  be  entirely  depended  upon,  for  narrow  stream,  slow  micturi- 
tion, pain,  incontinence,  and  relenlion  occur  in  oilier  alfections, 
notably,  in  paralysis  of  the  bladder  and  hypertrophy  of  the  prostate.  A 
ph)'sical  examination  must  always  be  made. 

This  consists  in  passing  a  soft,  not  too  smalt  olivary  bougie  into  the 
urethra.  1  advise  against  the  useof  bougies  &boule,alsocalled  stricture- 
searchers,  because  they  cosily  become  caught  at  the  bulb  even  in  the 
healthy  urethra,  and  thus  are  not  adapted  to  discrimination  between  the 
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Domiul  and  ihi-  dbeascd.  The  ordinary  Frendi  silk-web  bougies  with 
otiviiy  tip  muy  better  be  used,  as  they  always  pass  throu^  the  healthy 
(tieihra  into  the  blncldrr.  If  they  are  arrested  anywhere  choose  smaller 
ooa  unlil  u  mjx  i-i  found  which  just  exactly  passes.  This  ooe  will  rcpre- 
•ent  the  ilw  of  the  stricture. 

If  Kvml  Atridures  arc  present  a  wide  one  behind  one  which  is  nar- 
row cannot  U-  dUiKnosticaicd. 

After  the  diiiijnoMLS  of  stricture  is  made  the  general  condition  of  the 
patient  tnum  Ik  Inveatigatod,  because  stricture  has  a  whole  series  of 
cumpUcatlonH  and  sequels  following  in  its  train. 

Wehnve  ulrcadyspoltcnof  ditatatioosiuid  pouches  behind  thestricture, 
and  the  infUmmatoiy  Hoftening  which  occurs  in  them.  If  urine  collects 
in  these  pockets  it  may  under^  decomposition  and  lead  to  inflammatory 
chanf^in  the  liseue,giving  rise  to  a  condition  which  is  known  as  phleg- 
mon when  it  atTcLt)^  ilir  suiKTiiciiil  structures  and  us  urinary  Infiltratioii 
when  It  inrolves  tlie  deep  parts.  The  tissue  becomes  disintegrated  by 
pus,  the  phlcgmonouH  prouan  forces  its  way  more  and  more  toward  the 
tutjace,  and,  unlcs&  promptly  interfered  with,  breaks  externally  and 
forms  a  urinary  fiuuia.  Losh  of  substance  corresponding  to  the  size  of 
the  gangrenous  slougli  occurs  in  the  urethra  and  its  coverings. 

The  destructiw  jiroccs*  is  cfTccluatcd  incsactly  the  same  manner  wheOj 
a  follicle  behind  ihc  &lriiiure  indames,  suppurates,  and  becomes  lille 
with  dccom|XMed  urine,  or  when  the  impingement  of  the  urinary  streainl 
produces  a  tear  behind  ihe-siriclure,  or  injury  is  inflicted  by  making  ai 
false  pa:ssage.  In  all  these  cases  a  rapidly  progressing  int'illrution  oN 
urine  leading  to  gangrene  may  8U]>er>'ene. 

If  the  infiltration  begins  at  any  point  in  front  of  the  bulb,  swetliog,.] 
redness,  and  aulise<|ucnt  discoloration  will  develop  on  the  i>cnis 
scrotum.  The  phle>;mon  may  extend  upwanl  as  far  as  the  epiga.striumi^ 
I  once  saw  suppuration  at  the  arcli  of  the  ribs.  If  the  point  of  eg 
be  behind  the  bulb,  the  urine  vnll  infiltrate  from  the  perineum  back  wardal 
toward  the  rectum,  |»criloncuiii,  and  bl.id.ler.  .-X  pcricysdtis  with  it«J 
attendant  danger  of  rupture  into  tlie  pcritonal  cavity  is  present. 

If  the  process  progresses  in  this  acute  manner  it  is  accompanied 
by   high   fever;  chills  and    elevation    of    temperature   as  high  as, 
41°  C.  [105.8F]  often  occur. 

More  fretjuenUy,  however,  the  process  is  slower  in  its  devdopment. 
On  the  perineum  lirm,  hard  swellings  of  irregular  form  are  foimd,  which 
to  the  inexperienced  give  the  imprt:i&ion  of  new  growths.    The  usual 
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termination  of  such  slowly  progressive  inflammations,  prov'i<ie(J  that  they 
do  nol  bi-comi-  dilTuiic  and  form  infiltrations,  is  urinary  abscess,  which 
if  it  is  not  opened  seasonably,  may  gradually  involve  the  contiguous 
tissues  and  li-ad  to  urinan.'  fi&tula.  The  diagno^s  of  all  these  conditions 
will  not  be  difficult  if  the  urethra  be  examined  and  the  presence  of  a 
stricture  determined,  for  then  the  relatively  rapid  development  of  the 
swelling  can  be  accounted  for. 

Very  often,  as  has  already  been  stated,  the  strictuie  is  associated  with 
cystitis.  This  cj'stitis  docs  not  differ  from  the  ordinary  forms  {qui 
vide).  It  heals  very  rapidly  as  soon  as  the  stricture  ts  relieved,  so  that 
oftentimes  no  special  treatment  is  needed,  dilatation  of  the  stricture  to 
itself  suflidng  lo  produce  a  cure. 

In  consequence  of  the  re^stancc  which  the  musculature  of  the  bladder 
has  to  overcome  in  forcing  the  urine  through  a  contracted  passage  it 
very  frequently  hjTicrlrophies.  In  most  cases  of  narrow  stricture  of 
long  duration  this  cundiiion  of  ihc  bladder  will  be  revealed  by  the  cysto- 
scope  after  the  narrowing  has  been  overeomc. 

If  the  obstruction  lasts  very  long  it  mny  cause  dilatation  of  the  upper 
urinary  tract.  'Ilic  ureters  become  dilated  and  thcpeKisot  the  kidneys 
distended  into  a  sac. 

Under  such  conditions  infection  is  not  long  postponed;  the  dilated 
ureters  become  inflamed  and  the  hydronephrosis  becomes  converted 
into  a  pyonephrosis. 

That  the  inSammatoiy  process  in  the  posterior  urethra  often  extends 
into  the  duct  of  the  glands  the  same  as  in  ix)sterior  gonorrhoea  is 
easily  understood ;  wc  obscr^■c,  therefore,  during  the  course  of  stricture, 
epididymitis,  prostatitis,  and  spermatocystitis. 

The  prognosis  of  urethral  stricture  is  on  the  whole  favorable, 
although  it  depends  somewhat  upon  the  kind  of  stricture  and  its 
location. 

The  further  forward  a  stricture  lies  the  more  difficult  it  is  to  cure, 
BO  that  those  atuatcd  near  the  meatus  are  the  most  unfavorable  of  all. 
Gonorrhctal  strictures  are  much  more  benign  than  traumatic.  The 
latter  are  very  obstinate  and  often  difficult  to  influence.  All  depends 
upon  the  nature  of  the  causative  injury. 

Complications  endangering  life  generally  arise  as  the  result  of 
neglect.  If  a  stricture  is  can?fully  watched  and  the  caliber  of  the 
urethra  properly  kept  open,  these  complications  do  not  arise  even 
though  the  stricture  is  nol  cured.     If  the  condition  be  allowed  to  go 
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iihin'ittfd  /or  years,  it  leads  to  the  above  described  processes,  such  as 
iirltmry  infiltration,  fistul«,  hydronephrosis,  pyonephrosis,  etc. 

THEATUENT. 

'I'tic  trffttmcnt  of  urethral  stricture  is  one  of  the  most  satisfactory 
UHkH  of  llu-  surgeon.  With  proper  skill  nearly  ail  cases  can  be  quiddy 
hi-l|it-(l. 

1 1  Ih  wlf-i!vidcnt  that  treatment  must  be  solely  mechanical  and  direct- 
ed to  re  oNlablishing  the  caliber  of  the  urethra. 

VVr  Ni'l  forth  beforehand  that  cure  in  an  anatomical  sense  is  hardly 
I'vrr  |)iwsil)Ie,  We  have  to  do  with  a  narrow  canal,  the  passage 
IIimhikIi  which  is  contracted  by  the  formation  of  scar-tissue.  The 
Ml  urn  citn  he  dilated  and  enlai^ed,  but  as  every  scar  has  an  inherent 
Irndi-niy  to  contract  there  will  always  be  danger  of  their  becoming 
iiiiiTiiw  again.  Only  in  those  cases  in  which  the  stricture  can  be 
cnMtrly  cut  out  and  the  free  ends  of  the  urethra  re-united  can  a  cure 
hi  Ihc  anatomical  sense  of  the  word  be  spoken  of. 

VJi:  must  be  satisfied  with  effecting  a  cure  in  the  clinical  sense,  that  is, 
hiiproving  the  patient's  condition  by  freeing  him  from  all  difficulty  and 
keeping  him  free  for  a  long  time.    This  is  thoroughly  feasible. 

'The  methods  of  treating  stricture  may  be  divided  into  three  groups: 
I,  forcible  bursting  of  the  stricture,  which  is  known  as  the  divulsion 
inelliod;  2.  dilatation;  3.  operative  procedures  by  which  the  stricture  is 
divided  or  cut  away. 

Wo  will  mention  divulsion  methods  first  so  as  to  dismiss  them  from 
eonsidcration.  They  are  antiquated,  their  employment  is  irrational, 
and  they  are  productive  of  harm  rather  than  of  good.  An  appreciation 
of  the  morbid  anatomy  of  stricture  will  of  itself  suffice  to  show  that 
forcible  rupture  of  a  stricture  will  cause  a  new  scar  to  form,  and  there- 
fore increase  rather  than  relieve  the  contraction  of  the  urethra.  For 
this  reason  we  will  omit  a  description  of  the  various  instruments 
de\iscd  for  divulsion;  they  are  solely  of  historical  interest. 

For  the  same  reason  I  am  opposed  to  the  electrolytic  method  of 
treating  stricture.  Formerly  strictures  were  often  treated  wilh  caustics. 
Attempts  were  made  to  bore  a  passage  through  with  these  substances, 
but  the  method  was  abandoned  because  it  was  seen  that  cauterization 
as  well  as  forcible  rupture  must  later  prove  advantageous  lo  llic  process 
of  contraction.  I  am  of  the  opinion  that  the  treatment  of  slriclure  by 
electrolysis  can  be  no  more  successful  than  treatment  wilh  any  other 
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caustic;  in  die  one  instance  cauterization  is  effected  with  chemicals,  in 
the  other  with  the  electric  current. 

The  above  mcniioncd  procedures,  moreover,  are  not  at  all  necessary, 
aa  the  majorily  of  all  stricturcrs  can  be  successfully  treated  by  dilatation. 

Wv  distinguish  gradual  temporary  dilatation,  and  continuous 
dilatation. 

Gradual  temporary  dilatation  is  the  proper  procedure  for  nearly  all 
strictures.  It  consists  in  introducing  into  the  bladder  a  soft  alk-web 
bougie  of  such  a  size  that  the  stricture  nill  juM  admit  of  its  passage. 
The  instrument  is  allowed  to  remain  in  the  urethra  for  a  few  minute$; 
to  leave  it  in  longer  is  of  no  advantage.  At  the  next  treatment,  which  is 
best  ^ven  on  the  second  day,  the  same  bougie  is  passed  once  and  then 
the  next  larger  number  is  introduced.  The  employment  of  any  force 
whatsoever  is  wrong;  the  stricture  must  be  slowly  stretched,  not  torn. 
With  this  gradual  dilatation  much  better  and  safer  results  will  be 
obtained  than  if  the  stricture  be  forcibly  enlarged  at  one  sitting  by 
using  several  instruments.  From  the  latter  coin-sc  chills  and  fever  not 
uncommonly  result.  Moreover,  if  the  stricture  is  not  cauang  urgent 
symptoms  there  is  no  indication  for  rapidly  widening  it.  Treatment 
should  be  continued  slowly  and  gradually  until  the  urethra  will  admit 
a  good  sized  bougie  (31-23  ^)' 

As  before  stated  only  soft  olivary  bougies  should  be  used.  Metal 
sounds  arc  also  employed,  but  I  do  not  deemitad\isable  louse  a  smaller 
one  tlian  16  F.  because  the  slendcmess  and  rigidity  of  the  tip  of  smaller 
size*  make  the  danger  of  forcing  a  false  pftii.sage  too  great;  even 
the  greatest  skill  and  gentleness  will  not  always  prevent  the  point 
from  catching  in  a  lacuna  and  then  making  a  false  passage  if  it  be 
pushed  onward.  In  these  cases,  therefore,  I  always  use  the  soft  French 
olivary  bougies.  A  great  deal  depends  upon  the  lip  of  the  instrument. 
It  must  rest  upon  a  neck  which  is  thinner  than  the  body  of  the  instru- 
ment. By  this  construction  considerable  mobilityof  the  lip  U  obtained, 
which  makes  jt  eaaer  for  it  to  find  its  way  through  the  stricture. 
The  pointed  conical  French  bougies  are  to  be  uiteriy  discarded.  I 
know  of  no  instrument  which  can  do  great  damage  as  easily  as  these. 
The  point  seems  to  be  made  for  catching  in  a  fold  of  mucous  mem- 
brane or  in  the  opening  of  a  gland. 

The  after  treatment  of  these  cases  is  very  important.  It  consdsts 
in  passing  a  bougie  at  certain  intervals  so  that  the  caliber  to  which 
the  uretlira  has  been  dilated  may  be  maintained.    At  first  the  instru- 
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ment  should  be  passed  every  two  weeks,  litter  every  four  weeks,  and 
if  the  same  itize  passes  readily  the  inlerviiU  may  then  be  lacrcased 
to  three  or  six  months  or  cveo  a  year.  Intelligent  patients  can  be 
taught  to  carry  out  this  treatment  themsdves. 

Altbou^  (his  procedure  will  suffice  for  the  majority  of  strictures, 
which  may  be  deiugnated  as  light  cases,  there  are  a  certain  number  in 
which  the  first  requisite  of  the  method,  namely,  the  introduction  of  a 
bouf;ie,  hovrc\'er  small,  cannot  be  accomplished. 

The  difficulty  may  depcTKt  upon  inability  to  find  the  opening  of  the 
stricture,  or  upon  the  impossibility  of  penetrating  the  stricture  because 
of  its  narrowness,  after  the  bougie  has  entered  the  opening.  These 
are  two  entirely  dilTerent  conditions  which  demand  a  totally  different 
method  of  procedure.  In  the  latter  case,  when  the  tip  of  the  instru- 
ment has  entered  the  stricture  but  will  not  advance,  it  sliould  be  left  in 
situ  for  a  while,  after  nliich  an  attempt  to  pass  it  will  often  prove  suc> 
cestui;  it  may  be  allowed  to  remain  as  long  as  an  hour.  Under  these 
circumstances  a  certain  amount  of  force  may  be  employed  tmtit  the 
tip  of  the  instrument  is  pushed  through  the  constriction.  When  the 
instrument  is  actually  in  the  opening  of  the  stricture  injur)-  can  bardly 
result  by  pushing  it  through.  The  employment  of  force  is  not  per- 
misablc,  however,  unless  one  is  absolutely  certain  of  the  position  of 
the  bougie.  If  any  doubt  remain  that  the  lip  of  the  instrument  is  not 
in  the  opening  of  the  stricture,  then  the  cmplo\'nicnt  of  force  becomes  a 
groj*  error,  which  can  cause  nothing  but  harm,  it  is  then  our  duty 
to  find  the  opening,  for  which  patience  and  delicacy  of  touch,  but 
not  force,  are  helpful.  The  cause  of  this  difficulty  in  entering  the 
stricture  is  gcneivlly  due  to  the  fact  that  its  opening  is  not  central  in 
the  axis  of  the  urethra,  but  is  eccentric;  the  opening,  too,  may  be  bo 
narrow  that  the  instniment  cannot  penetrate  it. 

In  the  latter  case  it  is  well  to  inject  a  small  syringeful  of  oUve-dl 
into  the  urethra  and  then  introduce  a  filiform  bougie.  The  oil  enlarges 
the  0[x-ning  so  that  the  instrument  can  often  be  made  to  enter  it.  The 
<iame  difficulty  is  encountered  in  passing  an  instrument  through 
spiral  strictures.  The  point  of  a  straight  bougie  naturally  strikes 
against  the  wall  of  the  stricture.  Therefore  an  attempt  should  be  made 
to  paM  a  spiral  or  bayonet  filiform  (Fig.  135). 

*  If  the  stricture  is  eccentric  and  lis  opctung  cannot  be  found ,  the 
artifice  of  introducing  several  bougies  down  to  the  stricture  and  then 
patiently  and  gently  trying  to  work  one  into  the  opening  may  be  tried 
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with  advantage.  The  value  of  thb  procedure  has  long  been  known, 
and  it  wili  oflcn  succeed  after  all  other  measures  have  failed.  This  is 
easily  explained.  While  the  pomt  of  a  single  filiform  strikes  against 
the  wall  of  the  urethra,  if  four  be  introduced  it  is  probable  that  one  will 
hit  the  opening.  At  least  the  chances  of  such  an  occurrence  are 
favorsble,  for  if  three  of  the  bougies  miss  the  opening  ihc  chances  of 
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Fio.  ta6. — FnUc  pMUKc  En  the  uK<hra. 


the  fourth  one  reaching  it  arc  increased.  [It  may  be  necessarj-  to  fill 
the  urethra  completely  with  fiUforms  and  then  try  to  inanuatc  first 
one  And  then  another  through  the  oiifioc  of  the  sirictuie.] 

Frequently  the  difficulty  of  entering  the  stricture  is  due  to  the 
presence  of  one  or  more  false  passages.  (Fig.  126).  The  diagno«s  of 
such  a  case  is  not  easy,  although  there  are  ceriain  criteria  which  arc 
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of  ai^Unce,  such  u  deviation  of  the  bougie  from  the  median  tine, 
perception  of  an  unusually  thin  layer  of  tissue  between  the  rectum  and 
the  bougie,  and  especially  Kudden  arrest  of  the  bou^  after  it  has  been 
pa&&c(l  i8  an.  [7I  inches]  or  more  into  the  urethia.  This  sudden 
arm!  in  et-idence  that  the  inMrument  is  not  in  the  Madder.  Sintx 
strictures  do  not  occtir  behind  the  membranous  urethra,  and  as  the 
distance  fnmi  the  meatus  hitheno  seldom  exceeds  17  cm.  [6 J  inches] 
the  boufpe  must  ha\'c  penetrated  the  mucosa,  that  is,  entered  a 
faiHe  pauafre.  The  only  other  jmtiMbility  is  that  the  bougie  may 
have  entcml  the  stricture  and  is  tinnly  held  there.  This  condition 
cannot  be  confounded  with  the  one  just  described,  because  the  clasping 
of  the  insinunent  by  the  stricture  can  be  distinctly  felt,  whereas  when 
in  a  false  paMage  It  can  be  rotated  on  ii^  axis.  If  the  point  be  caught 
[n  a  pocket  of  the  rcliform  tissue  bdiind  the  stricture,  it  Kill  generally 
be  ponibic  to  piLvt  it  into  ihtr  bladder  by  drawing  it  out  a  little,  turning 
ll  on  its  axis,  and  then  pushing  it  onward  again. 

The  difTiculty  of  ]>assing  a  bougie  when  such  a  complication  is  present 
consists  in  the  almost  in\-ariable  tendency  of  the  instrument  to  seek 
the  fnlw;  miht-r  than  the  true  passage.  In  sudi  cas*-s  I  have  found  the 
following  artifice  of  value:  I  introduce  a  moderately  ^^lender  boupe, 
one  about  6  French,  as  deep  as  it  will  go  without  forcing  it.  It  wtD 
almo»l  always  enter  the  falu^  pauage.  With  this  one  still  in  place  a 
Kcond  one  introduced  beside  it  nitl  often  enter  the  strictua-.  This 
i*  explained  by  the  fact  that  the  false  passage  is  occluded  by  the  first 
instrument  so  that  the  second  pa.sses  no/nu  vctois  into  the  true  opening. 

Willi  the  help  of  all  these  measures  it  wiU  often  be  possjblc  to  over- 
come strictures  whicii  at  first  seemed  impermeable,  and  when  they 
have  once  been  passed  to  proceed  to  further  dilatation.  There  are 
cases,  however,  in  which  these  gradual  procedures  fail.  There  arc 
cirrunutanccs,  too,  which  absolutely  indicate  rapid  dilatation.  For 
example,  if  a  purulent  c>-stitis  with  stinking,  sanious  urine  is  present, 
or  an  inflammation  of  the  upper  urinary  tract  with  attacks  of  fever, 
then  a  more  rapid  subjugation  of  the  stricture  is  necessary.  An 
appropriate  procedure  here  is  continuous  dilatation. 

It  consists  in  pas.Mng  a  catheter  one  size  smaller  than  the  stricture 
into  the  bladder  and  fastening  it  there.  ThU  catheter,  which  must  be 
only  a  soft  silk-web  one,  is  allowed  to  remain  from  twenty-four  to 
forty-eight  hours.  Owing  to  the  continuous  contact  of  the  catheter 
with  ihc  stricture  an  inflammatory  process  develops  which  leads  to 
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softening  of  the  callus  tind  makes  it  pos^ablc  aft«.T  forty-eight  hours 
to  dilate  the  stricture  from  4  to  6  mm.  without  tearing  it.  The 
largest  instrument  piissi-d  is  then  lastened  in  and  at  the  end  of  two 
days  another  rapid  dilatation  made,  and  90  forth.  In  this  way  stric- 
tures which  are  not  too  hard  can  be  brought  up  to  a  caliber  of  20  F. 
or  higher  In  a  week. 

If  the  stricture  is  so  nanxiw  that  recourse  must  be  had  to  filiforms 
one  should  be  tied  into  the  urethnt.  The  patient  then  forces  his  urine 
out  beside  the  bougie,  which  acts  in  the  same  manner  as  a  retained 
catheter. 

This  continuous  dilatation  is  a  good  method  for  quickly  overcoming 
soft  strictures,  but  is  appropriate  only  when  there  is  an  associated 
cystitis.  If  the  latter  be  absent  and  tlie  urine  dear,  it  is  contm-indi- 
cated.  The  inflammation  excited  in  the  urethra  almost  alware  extends 
to  the  bladder.    This  viscus  becomes  infected  and  cystitis  develops. 

Whenever  a  catheter  is  retained  the  bladder  must  be  irrigated 
several  times  daily  so  as  to  wash  out  some  of  the  germs  which  have 
gained  access  and  render  those  which  remain  innocuous.  An  injec- 
tion of  100  cc.  [about  3  fluid  ounces]  of  a  i  :ioco  ylver  nitrate  solu- 
tion, alternating  with  mercury  oxycyanate  i  4000,  may  be  gi\'en  by  a 
nurse  c\'efy  two  hours  and  the  fluid  allowed  to  flow  out  through  the 
catheter. 

Another  very  valuable  and  gladly  employed  procedure  by  which  a 
permanent  catheter  is  insencd  is  tliat  of  Le  Fort.  The  meihoda  of 
Oesault  and  Maisonncuve  were  the  precursors  of  this  one  which  we 
arc  about  to  describe. 

The  multifarious  measures  which,  as  wc  have  seen,  arc  at  times  neces- 
sarj-  to  gain  eninincetoa  strictureshowhowdifftcultenirance  may  often 
be.  Therefore  it  Is  not  surprising  that  surgeons  long  since  endeavored 
to  render  pemiiinenl  any  Ojjening  which  they  once  succeeded  in  making. 
It  can  happen,  says  Thompson,  that  the  most  skillful  surgeon  may  fail 
to  get  an  instrument  through  a  stricture  after  having  once  successfully 
penetrated  it.  .Acting  in  accordance  with  this  knowledge  Desault 
used  a  thin  clastic  catheter  open  at  both  end*,  which  he  pushed  down  as 
far  as  the  stricture,  and  then  tried  to  pass  another  through  it  into  the 
bladder.  Over  this  he  then  endeavoiwl  to  slide  a  larger  instrument. 
Maisonneuxx-'s  wclI-kno«-n  procedure  was  an  improvement  on  De- 
sault's.  After  he  had  succeeded  in  passing  a  slender  guiding  sound 
into  the  blad<kT  he  screwed  a  somewhat  thicker  flexible  bougie  onto  its 
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external  end  and  then  pushed  it  through  the  urethra,  whereupon  the 
fint  one  became  coiled  up  in  the  bladder.  Upon  the  second  instni- 
ment  there  foUovred  a  third  larger  one,  and  m  on  until  the  stricture  was 
coDsiderably  dilated  at  a  lun^c  tuiiiog. 

Both  these  methods  are  to  be  rejected  because  they  are  nothing  more 
nor  leas  than  skillfuly  performed  divulsioas,  which,  as  already  stated, 
we  consider  injurious. 

Le  Fon'ft  method  differs  from  Maisonneuve's  only  in  that  Le  Fort 
allows  the  filiform  guide  to  remain  in  the  urethra  from  twenty-four  to 
forty-tight  hours  before  attaching  and  passing  the  second  in&trumcnt. 
which  is  preferably  a  metal  catheter  such  as  is  shon-n  in  Figure  137. 
Le  Fort  aims  (o  create  ioflammatOTy  softenbg  of  the  stricture  by  means 
of  the  retained  catheter,  and  thereby  prepare  the  way  for  larger  instru- 
ments. It  is  not  successful  in  the  sense  that  the  metal  instrument 
can  always  be  passed  the  next  day  without  the  employment  of  any  force, 
but  yet  it  is  a  very  good  method  which  can  be  used  in  many  cases  with 
great  benefit. 

A  slight  application  of  force  Is,  moreover,  permissible  because  we  are 
certain  that  the  instrument  vs  within  the  ftricture  so  that  a  false  passage 
cannot  be  made.  It  is  only  when  too  much  haste  or  force  is  used  that 
the  filifonn  can  nicic  the  urethra;  if  under  such  drcumstances  it  be 
pushed  onward  great  harm  nill  naturally  be  done. 

Varnished  sUk-web  catheter*  arc  now  manufactured  which  corres- 
pond to  Le  Fort's  instrument.  The  anterior  part,  about  30  cm. 
[ta  inches]  is  filiform,  while  the  remaining  portion  increases  gradually 
into  a  thick  large  shaft  [Rattatl  catheter].  (Fig.  ia8).  This  instru- 
ment can  often  be  passed  when  Le  Fort's  metal  catheter  fails.  It  may 
be  impossible,  however,  to  overcome  very  indurated  strictures;  the 
softening  produced  by  retention  of  the  filiform  is  too  slight  to  admit 
the  passage  of  either  the  attached  metal  instnuncnt  or  the  gradually 
thickening  soft  catheter.  Moreover,  there  are  many  circumstances 
under  which  is  it  not  advisable  to  employ  any  of  the  above  named 
methods,  and  which  compel  us  to  treat  the  stricture  by  opcratii-e 
measures. 

Of  tliesc  we  will  fir^t  mention  bypersensibility  of  the  urethra, 
which  manifests  itself  by  derangement  of  the  ner\-ous  system.  There 
are  patients  who  experience  disturbances  in  various  organs  after  every 
cathcterizalion,  no  matter  how  carefully  it  may  be  performed.  Aptut 
from  the  intolerable  pain  caused  by  the  pa.'isage  of  the  Instrument  there 
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remains  for  a  considerable  time  an  irritability  of  tlie  urethra  uliich  inca- 
padtates  the  palienl  for  work,  deprives  him  of  appetite,  and  robs  him 
of  sleep.  Slight  attacks  of  syncope  and  symptoms  of  shock  occur.  If 
several  soundings  attest  the  permanency  of  this  state  of  hypersen- 
sibility  and    the  usual  antagonistic  measures  such  as  preliminary 


tiiMruoient. 


Pic.  iiS.~Ritt.tail  cathetrr. 


cocainization  of  the  urethra  remain  without  effect,  we  must  deidst  from 
attempts  at  dilatation.  h-         | 

Urethral  fever  must  not  be  confounded  with  this  shock-like  ctm- 
ditioo.  It  oc'cun  in  three  forms:  first  as  a  &ingW  transitory  attack  of 
fever;  second  as  a  recurrent  fever;  third  as  a  chronic  continuous  fever. 
Cases  of  this  kind  occurring  after  the  passage  of  instruments  are  at 
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pn:scDt  regarded  cxclu^vely  a»  infectious;  ihey  indicate  the  pr 
of  renal  complicuiions.  I)ut  may  occur  indt-pendently  thereof.    In' 
evciy  such  case  wc  should  use  the  utmost  caution  in  employing  dilata- 
tion, or  even  resort  to  some  other  procedure  for  rcmoxing  the  stricture. 

A  second  condition  b  the  so-called  rsBilient  stricture,  which  shov 
a  tendency  to- contract  after  every  dilatation.    The  u»e  of  the  bougie 
here  amounts  to  nothing.    'I1ie  constriction  occurs  again,  and 
so  rapidly  as  to  demand  the  daily  pas^ge  of  un  instrument  to  keep  tl 
urethra  patulous. 

Some  authors  explain  this  condition  by  the  t^ufipotution  ihat  the 
rcsorptivc  power  of  the  tissue  is  no  longer  present,  that  the  stricture 
Is  composed  of  an  imalterablc  dry  scsr  which  always  contracts.     Hov 
ever  this  may  be,  the  fact  remains  that  such  strictures  are  not  suitable^ 
for  dilatation. 

In  like  manner  experience  has  dcmonstrate<l  that  strictures  near  the 
external  meatus  arc  exceptionally  obitimtte.  Dilatation  is  gt-nerallyj 
useless  and  also  very  palnfid.  Thej-  are  cnnquerwl  much  mon-  easl) 
and  quickly  by  a  free  internal  inci^on  with  a  »nmll  blunt  pointed 
knife,  or  a  concealed  bistoury.  The  exceedingly  raa-  \-aIvuIar  strict- 
turcs  should  be  cut  (Fig.  129).  In  the  wvy  rarest  instances  they  are 
due  to  consolidation  of  free  mas&es  of  exudate  projecting  from  the 
surface  of  the  urethra,  but  generally  result  from  congenital  duplica- 
tion of  the  mucous  membrane.  Treatment  consists  in  dividing  the 
valve  with  a  fine-pointed  bistoury  on  a  tunnelled  sound. 

For  the  diriMon  of  all  atritturca  situated  funher  back  special 
instruments  an<l  procedures  arc  required,  Wc  distinguifth  between 
internal  and  external  uretlirotomy. 


INTERNAL  UBETUBOTOMY. 

Internal  urethrotomy  is  performed  by  carrying  a  knife  into  the  urethra 
and  evenly  dinding  the  constricted  portion.  The  object  aimed  at  is  to 
cut  through  the  callous  or  contracted  scor-lissue  in  such  a  manner  that 
a  new  layer  of  scar-tissue  shall  be  interposed  between  the  cut  edges,  with 
the  result  that  the  stricture  becomes  widened. 

Internal  urethrotomy  may  be  performed  from  behind  forwaid  or 
from  before  backward.  A  prototype  of  the  first  method  is  that  of 
Maisonncuve,  while  Thompson's  represents  the  second.  Many  othcTj 
fturgeons  have  devised  urethrotomes,  and  each  thinks  his  own 
the  best. 
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The  construction  of  Thompson's  instrunienl.  which  cuts  from  behind 
forward,  is  ivhoMTi  in  tlic  illti^lration  {Fig.  130).  The  blade  D  is  concealed 
in  the  sheath  C.  The  instrument  is  passed  through  the  stricture,  the 
blade  is  liberated  by  pressing  upon  B  and  the  insirument  is  then  drawn 
forward.    This  urethrotome,  the  caliber  of  which  about  corresponds 


Pio.  119. — Vnlvr-Mriciurie.    Striclure  m  bride  o(  VoillemiBr. 

to  number  la  of  the  French  scale,  can  be  used  only  for  strictures  large 
enough  to  admit  of  iu  passage.    1  am  of  ihe  opinion  that  a  stricture 
which  admits  a  number  la  instrument  seldom  requires  bisection,  and 
therefore  do  not  employ  the  method. 
A  much  more  useful  procedure  is  that  of  Maisonncuvc,  b  which  the 


oumjMU  or  tsc  l'utrka  axc  nan&. 


indiioo  b  moidi:  from  before  tttdcwanl,  the  only  prerequisite  to  iti  per- 1 
(brmancc  beinK  (he  [MUUge  of  a  filiform  bou^c.    Tbc  instninMnttl 
oeeeaHiry  ak  ihovra  in  tbc  uoompanyiog  iUustntioa.  (Fig.  130.}    The 
filiform  UitiKie  (P)  it  introduced  into  tbo  bUddi-r  and  allowed  to  remiiaJ 
Iwiiiiy  (our  liouTV   Upon  the  cndui  tbU  the  ur<:throtomc(U)isattadied' 
\ty  incMuof  ■  tcrcw-tip  and  pushed  through  the  urethra  into  the  bladder, 
whereupon  the  filiform  a»t»  up  in  the  bladder  the  same  as  in  L«  Fort's 
method.   Thi:  knife  (M)  U  now  Inserted  into  the  groove  of  the  shaft;  it, 
cut»  only  forward  and  btdtward,  being  blunt  at  the  summit.    In  1 
qucnce  of  thk  procedure  the  urethra  is  stretched  whcrtver  it  is  dilatable, 
M  that  the  knife  dow  not  cut  when  it  h  inserted  and  withdraw-n.     In  the 
plairoH  where  the  urethra  cannot  expand  it  cuts  throu^  the  tissue.  There 
an  three  bladci  of  difTcreni  ««.-<»,  M,  Mi,  Ma,  to  be  used  according  to 
the  cilnnl  of  the  incision  it  is  dciircd  to  make.    The  knife  is  carried  1 
down  (o  the  internal  sphincter  and  then  withdrawn,  cutting  as  it  retums 
0  «       a  A 


Fio.  ijo.— TliMniiKiii'i  wethrMorae. 

liny  rontractionn  not  previously  divided.  The  shaft  of  the  instrument 
b  now  withdrawn  until  the  filifonn  attached  to  its  end  appears  at  the 
tDMlus:  the  M«tT(St.)l»  now  (uMened  to  the  filiform, and  o\-cr  tl  the  calh- 
«lvf  (K)  in  iiJip|)cd  and  \w»cti  into  the  blad<lcr;  tinidly  the  sUli  and 
flllform  ore  withdntwn  and  the  catheter  fastened  into  the  bladder 
tnd  ke)>t  there  (or  three  days.  1*hia  method  is  an  excellent  oae,  uic- 
ncding  in  nearly  all  cuaea,  c%'cn  in  those  in  which  ihc  strictures  are 
GOialdonibly  indurated.  It  may  happen,  however,  that  the  catheter 
cannot  Iw  aJipitrd  over  tlir  filiform  if  the  calloused  masses  ue^ 
vrn'  lanji'. 

MivnMwr,  the  procedure  1*  not  entirely  without  danger,  and  I 
ta  to  be  rrsorted  10  onl)*  when  urgently  indkated  and  after  the  other  u>d 
miUtvr  metV^U  haxr  failed.     The  danger  Iks  (asi,  in  the  MMDHltty  oli 
tnftctloa  taluivi!  )<lAi-e  t)irou«h  the  iadiion,  and  second^Vtbc  pro-' 
pwiily  Kt  sioknt  hxworrtMitR.  riokI  difficult  ot  coouoL    1 1 
both  t\ii:KlilkWa. 

tn  the  liiM  tn!>tanc«-  chSb  wnir;  thta 


DfTEKN'AL   UKSTHKOTOUY. 


143 


< 


p,^^   jj,.— Maisonni'uvL-'s  uriMhrotome. 
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only  one  takes  [dace,  but  the  condition  responsible  for  their  occurrence 
maydevelop  into  a  true  scpsig,e3)>e<:i&lly  if  a  purulent  c)'stiti5  be  present. 
tt  is  well  to  give  uo  {15  grains]  of  quinine  before  and  after  the 
operation. 

Co[«ous  haemorrhages  are  more  frequent.  The  operatitm  is  done  in 
the  dark,  as  it  were,  and  the  size  of  the  incision  canol  be  measured.  It 
may  open  the  corpora  cavomosa  widely  so  that  a  continuous  and  uncon- 
trollable ooring  of  blood  will  lake  place  from  the  urethra.  These  hjem- 
orrhages  are  particularly  malign  because  the  source  of  the  bleeding 
cannot  be  reached.  Compre.ssion  of  tlie  urelhni  upon  the  catheter,  and 
injections  of  gektine  may  be  tried;  if  they  do  not  succeed  external 
urethrotomy  m\M  be  performed  and  the  bleeding  spot  tamponed 
through  the  opened  urethra. 

Do  not  be  deceived  by  the  absence  <i(hiemorrhage  fnmi  ihc  meatus,  as 
the  blood  often  flows  backward  into  the  bladder.  A  flow  of  clear  urine 
free  from  blood  through  the  retained  catheter  is  proof  that  hemorrhage 
b  not  occuring.  Severe  hemorrhages  may  even  develop  days  alter  the 
operation  and  upon  the»c  likewise  must  great  attention  be  bestowed. 


EXTERNAL    URETHKOTOUV. 

External  urethrotomy  b  rcscn-cd  for  those  rare  cases  in  v^ch  the 
milder  procedures  already  dcMrribed  have  failed. 

The  method  of  performing  it  varies  according  to  whether  the  urethra 
will  admit  the  pas^gc  of  an  instrument.  In  those  cases  in  which  the 
operation  b  done  for  urinary  abscess  caused  by  infiltration  of  urine, 
and  in  which  a  metal  sound  passes  through,  it  is  extremely  simple,  a 
tunnelled  staff  being  t>asscd  into  the  bladder,  the  urethra  opened  In  the 
groow  of  the  s.la(T  and  the  stricture  divided  [Syme's  operation]. 

Its  performance  b  much  more  diflicult  when  only  a  filiform  can  be 
passed;  in  ibis  condition  the  inciuon  must  be  made  exactly  in  tlie 
median  line  in  an  endeavor  to  cut  down  upon  the  filiform.  .\s  the 
urethra  is  often  dUtortcd  it  may  be  dilVicult  to  lind  the  bougie  through 
the  incision,  although  mth  care  and  patience  the  difficulty  can  always 
be  o^-ereomc. 

On  the  other  hand,  when  no  instrument  whatever  can  be  passed 
through  the  uretlira  the  operation  may  be  exceedingly  ditlicult.  .\  metal 
sound  b  carried  into  the  urethra  as  fur  is  it  will  go,  an  incision  made 
down  to  its  lip  and  the  urethra  opened;  the  edges  are  then  drawn  apart 
with  forceps,  or  retracted  and  fastened  with  a  thread,  and  the  further 
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course  of  the  urethra  sought  for  with  a  fine  bou^c.  The  effort  is  gen- 
cruUy  successful  and  the  operation  is  then  curriul  out  as  before  described; 
it  is  not  completed,  however,  until  a  large  N^ton  or  French  catheter  is 
passed  into  the  bladder  through  the  perineal  wound  and  the  urine  flows 
out  freely.  [A  perineal  drainage  tube  may  be  substituted  for  cither  of 
these  instrument>,  or  n  catheter  may  bu  passed  from  the  meatus.  The 
introduction  of  a  gorget  (Fig.  132.)  into  the  bladder  through  the  per- 
ineal wound  will  facilitate  the  introduction  of  the  catheter  or  drainage 
lube.  Pass  the  gorget  in  before  removing  the  staff,  then  withdraw  the 
stalT  and  insert  the  catheter  or  drainage-tube.]  If  the  course  of  the 
urethra  cannot  be  determined  after  the  distal  end  of  the  stricture  has 
been  exposed,  suprapubic  cystotomy  may  be  performed  as  a  last  resort 
and  retrograde  catheterization  practised.    After  the  bladder  has  been 


Fir..  liJ. — Tcnlc's  probc-gorgFI. 


^^^^^B  Fic.  133. — Hamitz'a  dElalor  for  whip-bougje;  blades  closed. 

r  opened  a  metal  catheter  or  stafit  is  inserted  into  the  internal  orifice  of  the 

urethra  and  carried  outward  until  its  tip  appears  in  the  perineal  wound; 
a  catheter  is  now  passed  from  the  cxemal  meatus  and  fastened  onto  the 
tip  of  this  instrument,  which  is  then  drawn  backward  so  thai  the  catheter 
is  carrietl  into  the  bladder.  The  catheter  is  carefully  fastened  and  ihc 
bladder  closed.  The  best  inslrumcnl  for  this  purpose  is  Jact^ues's  patent 
catheter,  which  must  be  left  in  for  Iwo  or  throe  weeks. 

[Orvillc  Horwitz  has  devised  an  instrument  which  facilitates  the  per- 
formance of  external  urethrotomy  for  vcr)'  light  strictures  or  rupture  of 
the  urethra. 

This  instrument  (Fig.  133.)  consists  of  two  blades  (c)  in  close  approxi- 
mation, which  together  form  a  smooth  staff  with  a  thumb  screw  (a)  at 
10 
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one  end,  by  means  of  which  ihc  blades  may  be  readily  sepurBic<l. 
The  distal  end  of  ihc  stalT  terminales  In  a  rounded  nut  (e)  which  can 
be  removed  and  replaced  by  a.  whip  filiform  (Fig.  134).  An  opening 
(d.  Fi^.  135.)  in  the  nut  also  permits  the  insertion  of  a  fiUfonn  bou^c, 
which  may  be  used  when  Uic  whip-bougie  cannot  be  passed  through 
the  obstruction.  The  staff  is  inserted  into  the  urethra  until  the  obstruc- 
tion is  reached  and  the  bougie  is  then  pushed  onward  into  the  bladder. 
The  blades  of  the  instrument  arc  then  s4.-paralcd,  as  a  result  of  which 


FlK.  134. — Horwlu*!  <ltlaloT  over  whip-bougicii  bluiUa  tt^mwd. 
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¥vo.  IJ5. — Horwilt'i  dilator  over  «  GJifonD  bougie;  b1ad«»  Kpanted. 

the  urethra  is  fixed  and  also  made  prominent,  so  that  it  can  be  readily 
detected  and  opened.] 

RESECTION   OF   THE    URGTUKA. 

^^ore  radical  than  simple  external  urethrotomy  are  those  procedurta 
in  which  the  slriclurc  is  cxriacd.  In  order  to  prevent  recurrence  and  the 
formation  of  fistulx  the  plan  of  cutting  out  the  entire  stricture  and 
uniting  the  free  ends  of  the  urethra  has  been  tried. 

The  operation  begins  with  an  external  urethrotomy.  Afterthe  urethra 
has  been  exposed  the  slrictured  tissue  is  partly  or  entirely  cut  away. 
The  procedures  condned  merely  to  the  removal  of  masses  of  periurethral 
callus  do  not  come  under  this  operation,  which  consLsLs  in  removing  the 
Mriclurwl  portion  of  the  urethra  itself.  The  entire  circumference  of  the 
constricted  part  is  usually  cut  through,  allhough  in  some  cases  it  may  be 
possible  lo  remove  only  a  part  and  leave  the  roof  of  the  urethra  intact. 
After  the  stricture  has  been  excised  the  free  edges  oE  the  urethra  may  be 
united  with  a  fme  suture,  or  a  new  cannl  may  be  made  by  seeing  some  of 
the  soft  periurethral  tissue  over  a  catheter,  ihe  latter  method  being  prac- 
tised when  too  much  of  the  urethra  has  been  resected  to  allow  Ihe  cut 
ends  to  be  approximated. 


TKEATKENT   OF   BETKXTION  OP   URISE   DUE  TO    STRICTURE.     147 

Plastic  Operations  also  have  htxn  tried.  The  tissue  covering  the 
urethra,  including  the  skin,  have  been  used  to  supply  the  loss  in  con- 
tinuity engendered  by  the  resection,  and  mucous  membrane  from 
another  part  of  the  body,  or  from  another  person  or  an  animal  has 
likewise  been  used, 

From  all  th<sx  complicated  operative  procedures  aa  occauonal 
successful  result  has  been  reported;  they  have  not  been  generally 
adopted,however,and  indeed  it  maybe  said  that  there  is  hardly  any  need 
of  them  as  the  less  radical  methods,  including  external  urethrotomy, 
give  satisfactory  results. 

TREATJIENT    OF    RETENTION    OF    CRDfE    VXJZ    TO    STRICTtntE. 


The  occurrence  of  retention  of  urine  requires  special  therapeutic  con- 
aderation.  We  must  remember  in  the  first  place  that  it  is  not  always 
very  narrow  strictures  which  give  rise  to  retenlioii,  but  that  moderate 
constrictions  may,  if  subjected  to  some  detrimental  influence,  cause  a 
total  temporary  occlu^on  of  the  urethra. 

In  numerous  cases  the  passage  of  a  bougie  through  the  stricture,  or 
even  into  its  opening,  will  restore  the  patient's  ability  lo  urinate;lhere 
are  some  cases,  however,  in  which  the  patient  cannot  urinate  after  the 
sound  is  withdrawn,  and  others  in  which  an  instrument  cannot  be 
passed  into  the  bladder. 

In  the  Tint  of  these  two  conditions,  namely,  when  the  patient  cannot 
urinate  after  the  ^^'iIhdrawal  of  a  fine  bougie  which  has  been  successfully 
passed  into  his  bladder,  Maisonneuve's  procedure  is  advisable;  it  applies, 
of  course,  only  (o  those  strictures  through  which  nothing  but  a  very  fine 
Instrument  can  be  passed,  for  were  they  permeable  to  one  of  large  caliber 
it  would  be  a.  simple  matter  to  take  a  catheter  and  draw  oH  the  urine. 
Very  slender  instruments,  even  though  hollow,  do  not  allow  the  urine  to 
escape.  In  sucli  cases,  as  has  just  been  said,  Maisormeuve's  method  of 
passing  a  filiform  to  which  is  attached  a  soft  or  metal  catheter  may  be 
followed  (see  page  137).  It  is,  indeed,  a  divulsion,  a  procedure  which  1 
do  not  generally  approve  of,  but  in  an  occurrence  so  pressing  and  urgent 
as  complete  retention  of  urine  it  is  permissible.  [Instead  of  Maison- 
Deuve's  method  a  Gouley's  tunnelled  catheter  (Fig.  136.)  may  be  jiossed 
over  a  filiform.  If  it  is  impossible  to  get  any  instrument  larger  than  a 
filiform  through  the  stricture,  lie  in  thi^  filiform,  as  it  will  abstract  some  of 
the  urine  by  capillary  drainage,  and  will  also  cause  inflammatory  soften- 
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iagof  the  iiicturated  tissue.sothut  another  instrument  can  bciMsscd  with- 
in a  (ew  hours.    Oftentimes  Oouley's  in*lmment  can  be  passed  at  the 
second  attempt,  but  in  some  cases  it  will  be  found  necessary  to  in!<«rt  a 
second  filiform  beside  the  first,  and  even  to  employ  a  thini,  before  a 
catheter  sufTicientiy  large  to  draw  off  the  urine  in  any  considerable  | 
quantity  can  be  introduced.    If  a  t'lliform  can  be  pasiM'd  and  caiMllaryl 
drainage  secured,  the  imperative  symptoms  will   be' 
relieved ;  the  obstruction  can  generally  be  overcome 
within  a  few  days  at  most.) 

For  those  most  urgent  cases  of  complete  retention 
in  which  no  instrument  whatsoever  can  be  passed 
there  arc  two  wa>"s  which  lead  to  the  goal:  rither  an 
immediate  external  urethrotomy  is  done  in  the  man- 
ner described,  or  a  palliative  capillary  puncture  of 
the  bladder  h  m.'^de. 

Of  the  two  operations  I  always  (?\e  preference  to 
the  latter.  As  already  stated  external  UR'thn>tomy 
without  a  guide  is  at  times  most  difficult.  Not  in- 
frequently urinar)*  fistula  remains  as  a  sequel.  Punc- 
ture of  the  bladder  with  a  capillary  trocar  is  the 
umplcHl  and  easiest  procedure  thai  there  is;  it  confers 
relief  very  quickly  and  can  be  repeated  several  times 
without  injury.  The  fine  puncture  in  the  bhidder- 
wall  agglutinates  at  once.  If  several  have  been  made 
and  the  bbidder  thus  relieved,  the  patient  will  either 
be  able  to  urinate  voluntarily,  or  a  bougie  can  be 
passed  and  then  one  of  the  milder  procedures,  such  as 
Le  Fort's,  employed.  It  must  not  to  be  forgotten 
that  it  is  not  altogether  the  narrowness  of  the  stric- 
ture which  is  res[X)nsible  for  the  retention  of  urine; 
we  have  often  seen  cases  in  which  distortion  of  the 
periurethral  miissi-s  [exudate]  was  the  cau.se  of  the 
Flo,  i.tA-(;DMiey'i  extreme  narrowinn,  and  which  for  this  reason  were 
readily  dtlacable  by  Le  Fort  s  method. 
To  perform  vesical  puncture  take  an  ordinary  fine  trocar  somewhat 
longer  than  that  used  for  tapping  a  hydrocele  and,  after  incising  the 
skin  just  above  the  symphysis  under  local  anicsthesia,  thrust  it  <juickly 
into  the  bladder.  The  peritoneum  i.s  pu.ihcd  upward  by  the  H"'— ided 
bladder  and  remains  uninjured.     I  have  never  seen  harm  '  i 
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this  procedure.  If  severe  cystitis  vdlh  decompodtion  of  urine  is  pre- 
sent the  bladder  may  be  irrigated  through  the  trocar. 

[To  relieve  urgent  symptoms  of  impermeable  stricture  the  urethra 
may  be  punctured  at  the  apex  of  the  prostate  (Cock's  operation). 

With  the  patient  in  the  lithotomy  position  the  surgeon  introduces 
the  forefinger  of  his  left  hand  into  the  rectum  and  locates  the  apex  of 
the  prostate.  .\  sharp  double-edged  knife  is  then  plunged  into  the 
median  line  of  the  perineum  and  carried  toward  the  tip  of  the  finger 
in  the  rectum.  When  the  relation  of  the  parts  arc  thoroughly  recog- 
nized and  the  portion  of  the  knife  assured  its  tip  is  defleclcd  a  little 
to  one  side  and  pushed  onward  into  the  urethra.  By  moving  the  knife 
upwards  and  downwards  the  incision  in  the  perineum  is  enlarged;  a 
probe  is  then  carried  into  the  urethra  and  a  catheter  slipped  over  the 
probe. 

Mr.  Cock  has  truly  stated,*  "that  however  complicated  may  be  the 
derangement  of  the  perineum,  and  however  exlensjve  the  obstruction 
of  the  urethra,  one  j«rtioo  of  the  canal  behind  the  stricture  Is  always 
healthy,  often  dilated,  and  accessible  to  the  knife  of  the  surgeon.  I 
mean  that  portion  of  the  urethra  which  emerges  from  the  apex  of  the 
prostate,  a  part  which  never  is  the  seat  of  stricture,  and  whose  exact 
anatomical  position  may  be  brought  under  the  recognilioa  of  the 
finger  of  the  operator." 

The  operation,  however,  is  not  so  simple  as  it  appears;  it  slioutd  be 
reserved  for  those  cases  in  wliich  the  stricture  cannot  be  entered  after 
vesical  puncture  has  been  performed  several  limes.  In  urgent  casee, 
in  whicli  the  general  condition  of  the  patient  is  bad,  it  is  preferable  to 
an  extensive  and  protracted  dissection  of  the  perineum,  as  by  it&  per- 
formance the  bladder  can  be  permanently  drained,  and  the  stricture 
treated  later,  alter  the  patient's  condition  becomes  improved.] 

As  to  the  question  of  recuixences  it  may  be  said  that  there  is  no 
method  free  from  the  reproach  that  they  may  lake  place  after  its  per* 
formancc,  for,  as  already  stated,  there  can  be  no  cure  of  a  stricture  in 
the  anatomical  sense.  In  general  it  may  be  said  that  the  longer  and 
more  carefully  dilatation  is  carried  out  the  more  lasting  will  be  the 
result ;  no  method  assures  against  relapses  unless  after  treatment  is  given. 
Sounds  must  be  passed  for  a  long  time  after  continuous  dilatation, 
l.c  Fort's  procedure,  and  internal  and  external  urethrotomy  in  order 
to  maintain  the  caliber  of  the  urethra,  just  as  after  »mple  dilatation. 

*Guy's  HMpiMl  ReportK.  :866. 
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In  view  of  these  limitations  ihc  simplest  method,  namely,  simple  grad- 
ual dilatation,  is  the  method  of  choici".  The  others  are  to  be  em- 
ployed only  when  the  spcdfll  indications  above  described  are  present. 
External  uri-lhrotomy  should  be  reserved  for  the  most  difiicult  ca»es 
as  it  has  ihc  disadvantage  that  fisluUe,  which  arc  very  hard  to  close, 
occasionally  remain. 

STBlCTtIRE  OF  THE  FEMALE   URETHRA. 

In  woman  the  occurrence  of  urethral  stricture  is  much  rarer  than  in 
man  and  therefore  of  much  less  importance.  Apart  from  the  very 
rare  congenital  strictures  the  lesion  occurs  mostly  as  the  result  of 
cicatricial  chanf;es  wliich  occasionally  arise  from  injury.  Difficult 
labor,  either  natural  or  instrumental,  which  wounds  the  urethra,  with* 
diawal  of  foreign  bodies  or  calculi  from  the  bladder,  removal  of 
urethral  polypi,  and  severe  chancroidal  ulceration  arc  the  causes  of 
this  scar-formation.  I  have  never  seen  any  instances  in  which  chronic 
urethritis  led  to  stricture  as  it  docs  in  man. 

The  symptoms  are  always  trivial;  slight  difficulty  in  voiding  urine, 
a  somewhat  longer  duration  of  the  act  than  normally,  and  a  slight 
burning  sensation  arc  thv  only  symptoms  noticed.  It  is  only  when  com- 
plications, such  as  cystitis,  for  instance,  arise  that  the  symptoms  become 
more  urgent. 

The  diagnosis  is  easily  made  with  a  bougie  h  boule.  Treatment 
con»s1s  in  simple  dilatation  with  bouses.  Only  in  extreme  degKcs 
of  constriction  are  one  or  more  incisions  such  as  are  used  in  internal 
urethrotomy  required. 

INJURIES  OF  THE  URETHRA. 

Two  classes  of  injuries  are  recognized :  simple  traumatisms  and  true 
lacerations. 

The  former  may  be  due  to  the  passage  of  foreign  bodies  or  to  the 
improper  introduction  of  an  instrument.  Very  frequently  slight 
injuries  are  sustained  after  crushing  vesjcal  calculi,  when  a  [ragmem 
of  stone  remains  in  the  lithotrilc  and  the  instrument  is  withdrawn  with- 
out being  entirely  closed. 

The  injuries  due  to  the  introduction  of  catheters  or  bougies  arc  gen- 
erally termed  false  passages.  Id  the  healthy  urethra  they  seldom 
occur,  although  we  sometimes  see  cases  in  which  line-pointed  instru- 
menis  have  caught  in  the  bulb,  or  entered  one  of  Morgagni's  ciypts, 
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and  others  in  which  instruments  having  too  short  a  cuire  have  gone 
through  the  prostate.  In  a  strictured  urethra  a  false  passage  imme- 
diately in  front  of  the  stricture  is  frequently  made  by  repeated  attempts 
to  pass  an  instrument.  Likewise  false  passages  are  often  seen  around 
an  enlarged  prostate  which  has  twisted  and  distorted  the  urethra; 
the  false  passage  may  go  through  only  a  small  portion  of  the  f^&nd.  or 
perforate  it  in  its  entirety  so  that  the  point  of  the  catheter  reaches  the 
bladder  through  a  channel  tunnelled  through  the  gland. 

It  is  not  always  easy  to  determine  whether  one  has  made  a  false 
passage.  Frequently  the  urethra  givts  way  sudderjy  and  the  catheter 
passes  at  once  into  the  bladder.  Generally- some  blood  flows  out  beside 
or  through  the  catheter.  The  pain  caused  by  the  injury  varies  in  inten* 
sity.  If  the  instrument  perforates  the  urethral  wall  to  any  extent,  the 
tissue  intervening  between  it  and  the  skin  covering  the  penis  will  be 
felt  as  a  thin  layer.  Micturition  may  not  be  at  all  interfered  with, 
although  if  large  extravasations  of  blood  occur  it  will  bei-ome  difTicult, 
or  aiay  be  entirely  arreitcd;  these  conditions  may  depend  upon  blood- 
dots,  inflammatory  swelling,  or  spiism  of  the  sphincter  occasioned  by 
the  injury.  Not  uncommonly  considerable  constitutional  disturbance 
residts;  chills  with  fever  of  days  duration  are  the  rule. 

Treatment  depends  upon  the  existing  conditions.  If  no  stricture 
is  present,  in  the  mildest  coses,  as  for  example  those  caused  by  the 
passage  of  a  stone,  nothing  is  necessary,  as  the  slight  tears  heal  with- 
out treatment.  If  a  false  passage  ha^  been  made  endeavor  to  pass 
a  soft  catheter,  if  necessary  using  a  staff  as  a  guide,  and  fastening 
the  catheter  into  the  bladder.  If  a  stricture  is  present,  but  the  patient 
able  to  urinate  \'oluntarily,  refrain  from  further  attempts  to  pass  a 
bougie;  put  the  patient  to  bed  and  give  him  i.o  [15  grain.«']  of  quinine; 
if  he  cannot  urinate  capillary  puncture  of  the  bladder  may  be  made. 
I  also  advise  its  em])loyment  in  fabe  passages  around  an  hypertro- 
phicd  prostate  (^.v.).  The  puncture  may  be  performed  several  limes, 
after  which  the  patient  generally  can  urinate,  the  false  passage 
having  healed  in  the  meantime.  Large  doses  of  quinine,  1-3.0(15  'o 
30  grains]  a  day,  should  always  be  administered  in  ever)"  injury  of 
the  urethra. 

Lacerations  in  the  penile  portion  of  the  urethra  arc  not  very  common. 
They  have  been  observed  as  a  result  of  violent  coitus,  or  an  erection 
(luring  a  severe  acute  gonorrhoea;  in  the  later  case  the  swollen  mucous 
membrane  cannot  expand  to  accommodate  itself  to  the  distension  o£ 
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Xhrw  ocpccE  of  bcenUos  uc  recofBuntis  tnc  Btst  tbciCB  i 
aa  czuavsuooa  td  Hpoi  iato  the  corpofa  ansBon,  Ae 
omaoM  and  the  oaler  IBicoib  sktaA  ci  the  cocpon  cat 
iBf  lauBjurtnj  id  (ac  T^T'r.  ta  yrT*'*""  lo  lac  esDamatMMOi  noodf  I 
the  urcthni  is  locn;  En  the  tfatid  toqjora  czranoea, 
fibfout  cnvdope  are  lU  ton.    Id  the  tojurio  of  the  postetkir  mrthnij 
Urtvaliaoft  of  the  eecood  and  thud  degrees  are  the  oalr  ones  to  be  ooa- 
•McKd. 

Generally  the  lean  occur  unincdutdT  in  front  ot  the  trianguhir 
liKamcnt  (urogenital  diaphragm),  to  the  region  of  the  bulb,  and  most^ 
(ummonly  upon  the  under  wall;  the  entire  urethra,  hown-cr,  may  be! 
torn  through  m  that  the  free  end«  retract  like  a  wrervd  blood-vesscL  j 
In  fracture  of  the  pdtis  it  k  usually  the  mcmbraaous  uretbrk  whidi 
is  involved. 

The  diagnosis  »f  these  conditions  is  determined  by  the  three  car- 
dfnal  sjinploms  of  pain,  luentorrhagc,  and  disturbance  of  micturition. 
The  devdopment  of  Ihcsv  symptoms  arc,  however,  entirriy  dtncTeat,| 
varying  uccordinK  to  Ihc  extnit  of  the  injur)*. 

In  the  mOd  coses,  which  wc  dcsi^atc  as  of  the  first  dc{;ree,  nothing 
more  lltan  a  momentary  pain,  followed  by  slight  swelling  of  the  penis 
or  perineum,  may  be  present  lo  murk  the  injur)-.  The  swilling  corres- 
|MJod>  to  tlic  rite  of  the  cUusion  of  blood.  These  cases  usually  get  wdl 
rapidly;  the  efluNion  i^  rcsorbed  and  the  urethra  becomes  perfectly 
free  (or  Ihc  passage  of  the  urinary  stream. 

In  caaca  of  the  second  degree  urination  is  painful;  as  a  result  of  the 
exlravaiution  of  blood  the  urine  Is  vended  slowly  and  is  mixed  with 
Wood,  and  t  distinct  swelling  is  perceptible  over  the  site  of  the  rupture. 

In  the  severe  cntes  of  laceration  [those  of  the  third  degree]  serious 
h,-emorrhBK«  occur;  lh»7  may  appear  at  the  external  meatus,  or  the 
hloiHl  may  How  hack  into  the  bladder,  or  be  pourerl  out  through  the 
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idon  and  infillratc  the  surrounding  tissues.  Even  though  no 
blood  flows  out  of  the  urethra  after  injury  do  not  be  deceived  into  con- 
cluding that  no  laceration  has  taken  place.  The  picture  will  soon 
become  clearer.  The  patient  tries  to  urinate,  but  in  vain;  altliough 
a  few  drops  may  have  been  voided  at  first,  complete  retention  soon 
develops.  Racked  by  violent  piiin  the  patient  strains  in  an  effort  to 
empty  his  bladder,  but  the  only  result  is  increase  in  the  azc  of  the 
swelling  in  ihe  region  of  the  wound,  which  is  usually  in  the  perineum. 
In  case  the  tear  \)c  in  front  of  the  bulb,  swelling  and  redness  of  the 
penis  and  scrotum  develop.  Here  we  see  the  same  picture  which  we 
drew  when  describing  rupture  of  the  urethra  bt-hln<l  a  stricture,  that  is, 
infiltration  nf  urine  anterior  to  the  bulb.  If  the  wound  lies  behind  the 
urogemtal  diaphragm,  then  the  inliltration  extends  toward  the  rectum 
and  bladder. 

This  rapidly  advancing  urinary  infiltration  is  not  always  the  imme- 
diate result.  Nothing  more  may  occur  than  large  accumulations  of 
blood  in  the  region  of  the  laceration,  but  this  is  the  exception.  There- 
fore, if  a  swelling  is  met  with  after  an  injury,  it  is  always  belter  to  con- 
sider it  as  an  exit^ting,  beginning,  or  at  least  threatening  infiltration 
originating  from  a  laceration  of  Ihe  urethra  than  <'ks  an  extravasalion 
of  blood.  The  case  is  perfectly  plain  if  a  catheter  caimot  be  passed 
into  the  bladder  and  the  urine  withdrawn.  T]k  lip  of  the  catheter 
goes  only  as  far  as  the  tear,  the  way  into  the  bladder  being  destroyed. 
Constitutional  disturbances,  such  as  chills  and  high  fever,  are  hardly 
ever  absent 

As  to  treatment,  it  may  be  said  that  in  rupture  within  the  corpora 
cavernosa  (lacerations  of  the  first  degree)  it  will  be  sufficient  to  confine 
the  patient  to  bed,  make  applications  lo  the  penis  [lead  water  and 
laudanum  or  dilute  alcohol]  and  give  from  1-2.0.  [rs  to  30  grains]  of 
urotropin  a  day. 

In  lacerations  of  the  second  degree,  in  which  the  mucous  membrane 
is  also  torn,  it  seems  advisable  to  use  the  catheter  and  to  institute  con- 
tinuous catheterization  as  soon  as  it  can  be  done  without  great  trouble. 
As  the  laceration  is  mosi  frequently  on  the  under  wall  of  the  urethra, 
care  should  be  taken  to  pass  the  instrument  along  the  upper  wall,  and 
to  use  a  metal  cathetir  with  a  pronounced  curve  if  the  urine  is  drawn 
repeatedly,  or  a  similarly  curved  staff  as  a  guide  if  a  retention  catheter 
is  to  be  introduced. 

In  lacerations  of  the  third  degree  catheterization  is  not  appro- 


154 


DISEASES  OP   THE    URETHRA    AND   PEKIS. 


priate  and,  moreover,  could  not  be  successfully  perfonned  even  If 
attempted,  because  the  totally  severed  ends  of  the  urethra  have  retrac- 
ed so  far  from  one  another  that  a  passable  channel  is  no  longer  present. 
An  attempt  may  be  made,  but  only  on  condition  that  the  operation 
shall  not  be  deemed  complete  when  the  railictcr  reaches  the  bbiddcr 
and  uhnc  flows  out;  if  thb  be  accomplbht-d  it  is  still  neccssaiy  to  incise 
the  tumeGed  tissues  In  order  to  ^ve  free  outlet  to  the  urine  and  its 
decompoBilion-products. 

It  is  always  best  in  such  cases  to  cut  externally  without  much  attempt 
at  catheterization.  With  the  patient  in  the  lithotomy  position  a  staff  is 
introduced  into  the  anterior  urethra  and  an  incision  made  from  without 
until  the  instrument  appears  tn  the  wound.  After  rcroovinR  blood  and 
shreds  of  tissue  the  proximal  end  of  the  urethra  is  sought  for;  if  fotind, 
the  catheter  is  passed  through  it  from  the  distal  end  and  left  in  the 
bladder.  If  practicable  the  two  ends  may  be  sutured  together  over 
the  catheter. 

If  the  proximal  end  i-annot  be  found  then  the  only  measure  remain- 
log  k  retrograde  catheterization  (f .  v.).  Upon  the  tip  of  the  int^tru- 
ment  passed  through  the  internal  meatus  a  soft  catheter  is  fa-itened  and 
drawn  back  into  the  bladder,  and  the  outflow  of  urine  thus  prondcd  for. 
As  serious  as  these  Injuries  at  hntt  appear,  if  they  are  recognized  and 
ipcalcd  in  the  manner  described,  they  are  not  only  not  dangerous  to 
life,  but  almost  always  result  in  complete  rccoverj-.  Failure  to  recog- 
nize tlic  condition  may,  of  course,  he  disastrous  to  the  patient; 
enormous  loss  of  substance  which  cannot  be  replaced  may  take  place, 
or  death  may  be  the  result. 

DRIWARY  mPILTRATION  AND  URINARY  ABSCESS. 

In  dtscu&^inK  injuries,  stricture,  ami  infl;iinmiiiions  of  thu  urethra 
we  had  the  o|)ponunity  t>(  mentioning  that  these  condilioii>  may  give 
rise  to  infiltration  of  urine  and  urinary  abs(cs>. 

If  a  larger  tear  octun.  anywhere  inthc  urethra,  and  urine  collects  to 
the  Ulcerated  parts,  an  infiltration  may  occur  which  is  characterised  by 
diffuse  and  rapid  extension  into  the  surrounding  tissues.  When  the 
lesbn  is  small  and  a  few  drops  of  urine  trickle  into  it  during  micturi- 
tion, or  when  there  is  a  circumscribed  Inflammation  in  the  ndghbor- 
hood  of  the  urethra  in  which  a  collection  of  microorganisms  leads  to 
suppuration,  a  urinary  abscess  develops.  If  suppuration  develops 
rapidly  the  condition  is  spoken  of  as  an  acute  abscess;  if  it  develops 
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jliowly  it  is  known  as  a  cold  or  chronic  abscess.  For  the  develop- 
Inent  of  urinar)'  inliltration  it  is  ncccssai>'  that  there  be  a  le^on  in 
the  urethra,  but  urLnar>-  abscess  can  occur  without  there  bebg  any 
break  in  continuity. 

We  observe  infiltration  of  urine,  therefore,  when  a  calculus  in  its 
passage  through  the  urethra,  or  an  instrument,  a&  for  example,  die 
lithotrite,  has  produced  an  injury;  or  when,  as  most  frequently 
happens,  the  tissue  behind  a  stricture  has  become  inflamed  and  boggjs  so 
that  the  force  of  the  impinging  stream  of  urine  lean  it. 

We  have  already  carefully  called  attention  to  the  importance  of  de- 
tenmning  whether  the  inliltration  or^ates  in  front  of  or  behind  the  utx)- 
(Cenital  diaphragm.  Fortunately,  in  the  majority  of  cases  it  be^ns  in 
front  of  this  structure;  le»s  commonly  it  comes  from  behind,  and  occa- 
sionally from  both  sides.  If  the  infiltration  takes  place  from  the  anterior 
portion  of  the  urethra,  the  phlegmonous  infiltration  will  advance  from  the 
perineum  to  the  scrotum,  extend  along  the  ua-thra,  and  work  its  way  to 
the  symphysis  pubis  and  up  the  abdomen;  in  other  cases  phlegmon  of 
the  pelvic  connective  tissue  b  the  result.  The  process  ha.s  a  tendency  to 
advance  towards  the  bladder,  rectum,  and  peritoneum.  The  small 
swellings  whidi  at  tirst  arise  grow  quickly  and  assume  an  enormous  ihe, 
the  skin  reddens,  small  areas  become  gangrenous,  and  if  help  is  not  soon 
rendered  great  loss  of  tis.sue  occurs;  the  entire  covering  of  the  le^stides 
may  be  destroyed,  so  that  these  organs  Uc  entirely  unprotected.  Con- 
stitutional phenomena  may  be  absent,  but  generally  high  fever  and 
chills  accompany  the  local  disturbance. 

The  termination  is  usually  favon-iblc  if  early  incision  is  practised, 
although  true  pya;inia  may  dewlop,  which  is  not  to  be  wondered  at  when 
we  stop  to  consider  that  the  vascular  erectile  tissue  affords  a  specially 
favorable  &eld  for  the  absorption  of  micro&rganisms  and  tfadr  deleter- 
ious products. 

The  diagnosis  of  infiltration  of  urine  never  presents  difficulties.  The 
only  tiling  it  could  be  mistaken  for  is  erysipelas,  and  the  history  of  the 
case.and  espedally  the  dreumstancc  that  in  ei^'sipclas  great  tumefaction 
is  usually  absent,  should  alwa)'s  prevent  this  error. 

The  treatment  consists,  as  has  already  been  stated,  in  making  free 
incisions  at  the  earliest  possible  moment.  Wherever  swelling  and  red- 
ness are  present,  from  the  anus  to  high  in  the  abdominal  wall,  the  parts 
must  be  laid  fredy  ofien  and  drained;  the  fever  then  falls  quickly,  the 
gangrenous  tissues  slough  away,  and  the  process  progresses  to  recovery. 
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If  a  Stricture  caused  the  trouble  it  is  se If-e^'ident  that  it  must  be  treated 
(sec  Slrieture). 

The  conditions  an>  difTert-nt  in  urinary  abscess.  Be  the  cause  what  it 
may,  be  it  that  a  small  lesion  is  prcMnt,  or.  that  oiving  to  infection  by 
microdrganisms  suppuration  devdo|)s  in  a  [>eriurcthral  focus,  an  abscess 
will  develop  provided  that  the  suppuration  remains  circumscribed  and 
a  limiting  ))yogenic  membrane  forms  at  its  periphery  as  a  result  of 
adhesive  inflammation. 

Usually,  even  ihough  its  onset  be  acute,  it  produces  such  sUftht  distur- 
bance that  it  is  seldom  noticed  in  the  beginning.  Elevation  of  temper- 
ature, puin,  and  diHicult  niicturilion  are  absent;  il  i&  only  when  a  per- 
ceptible tumor  has  formed  that  diJliculty  arises.  The  skin  becomes 
red  and  is  sensitive  to  preissure,  and  aJighl  fever  is  usually  present; 
fluctuatioa  is  hard  to  detect,  especially  in  the  perineum,  because  the 
tense  fascia  prevents  palpation  of  the  deep  tissues.  Left  to  itself  the 
abscess  mil  open  either  into  the  urethra  or  externally,  or  perhaps  in 
both  lUrections;  in  the  latter  case  a  fistulie  is  the  inevitable  result. 

The  treatment  lonsists  in  frcclyopcning  the  abscess  and  thoroughly 
curL'ttiiig  il  so.  that  all  its  sinuous  nurfpns  may  be  removed ;  it  is-  then 
packed  firmly  in  order  thiit  heating  may  lake  place  from  within,  If  the 
wound  is  allowed  to  heal  too  rapidly,  and  without  these  precautions, 
small  fistulie  may  persist. 

Chronic  or  cold  abscesses  differ  from  the  acute  only  in  the  long 
course  of  their  development.  They  are  due  to  the  same  causes,  but 
devidop  very  slowly  owing  to  the  circumscribed  character  of  the 
infection. 

Fever,  redness  of  the  sHn,  difficulty  of  micturition,  and  pain  arc  all 
absent;  u]>on  closer  examination  a  small  tumor  is  felt,  which  is  char- 
acterized by  intense  hardness  and  freedom  from  pain,  so  that  one  often 
thinks  he  is  dealing  with  n  solid  tumor.  Rarely  slight  sensations  of 
pain  are  experienced  in  the  ua-ihra.  The  purulent  liquefaction  of  the 
tissues  proceeds  very  slowly  and  is  often  unnoticed.  If  the  abscess 
becomes  connected  with  the  urethra,  a  sudden  profuse  outflow  of  pus 
will  often  take  place  during  or  immediately  after  micturition.  Later, 
however,  the  abscess  also  breaks  externally,  forming  urinary  fistulie  with 
ramifying,  indurated  passages  and  ducts- 

The  treatment  con^sts  In  laying  the  abscess  widely  open  and  scraping 
it  out  with  the  sharp  curelte,and  also  in  overcoming  the  causative  stric* 
ture  or  urethral  inflammation. 
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FOREIGN  BODIES  IN  THE  URETHRA. 

There  arc  three  ways  in  whitii  foix'ign  boflics  can  reach  the  urethra: 
through  the  wall  of  ihc  penis,  from  the  bUdck-r.  and  through  the  external 
meatus.  The  first  two  arc  very  rare.  Fordgn  bodies)  from  the  bladder 
are  exclusively  stones  or  fragments  of  stones;  they  will  rea'ive  special 
consideration  in  the  next  seclion.  From  the  exterior  of  the  penis  only 
sharp  pointed  bodies  such  as  needles  can  gain  access  to  the  urethra. 

Because  of  their  rarity  both  these  forms  of  origin  are  of  minor  import- 
ance in  comparison  with  the  third  form,  in  which  objects  are  introduced 
into  the  urethra  through  the  meatus. 

It  sometimes  happens  that  soft  catheters  or  bougies  break  off  when 
traction  is  made  on  their  external  end,  the  broken  part  remaining  in  the 
urethra.  With  improwment  in  the  quality  of  instruments  these  cases 
will  become  more  rare.  Tliere  remain,fiDally,thoscca.scsin  which,  gen- 
erally for  Ihe  purpose  of  masturbation,  various  objects,  such  as  needles, 
pins,  hairpins,  sealing-wax,  Icad-pcndls,  tapers,  fish-bones,  horse-hairs, 
etc.,  arc  introduced.  The  outer  end  of  these  objects  suddenly  escapes 
from  the  fingers  and  cannot  be  caught  again.  They  wander  into  the 
urethra  and  may  proceed  against  the  urinar>-  stream  into  the  bladder; 
they  may  also  remain  at  their  original  i^jte.  Generally  they  arc  found  in 
the  widest  portions  of  the  canal,  that  is,  the  fossa  naviculaiis  and  the  bulb. 
The  changes  which  they  undergo  depend  upon  their  nature:  they  swell  or 
become  incrufitcd  with  urinary  salts,  or  if  soft  become  bent  into  the  shape 
of  the  urethra. 

Symptoms.  Upon  the  entrance  of  a  foreign  body  into  the  urethra 
wiih  Ihe  nature  of  the  object, is  generally  experienced;  it  is 
ilicd  when  the  i}osition  of  the  penis  is  changed,  when  erec- 
tions occur,  or  when  manipulations  are  made  for  the  purpose  of  locating 
or  removing  the  fon.ngn  body.  Harmorrhagc  may  be  present  or  absent . 
Disturbances  of  urination  occur  only  when  the  urethra  is  considerably 
obstructed;  when  this  condition  is  present  micturition  is  jiainful.  The 
stream  is  small  and  interrupted;  at  times  complete  retention  of  urine 
de^-elops,  being  due  either  to  complete  occlusion  of  the  passage,  or  to 
spasm  of  [he  external  sphincter  produced  by  irritation. 

If  the  foreign  body  remains  in  the  urethra  for  any  length  of  lime,  a 
sero-purulent  or  sanguinolent  discharge. similar  to  that  seen  after  a  cath- 
eter has  been  retained  for  u  considerable  period,  is  wont  to  apjiear. 
Therefore,  the  first  portion  of  the  urine  is  lurbid.  If  the  inflammatory 
process  extends  lo  the  bl3<I(lcr,  as  it  usually  does  unless  the  object  is 
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removed  within  a  few  days,  the  urine  shows  tndcncc  o/  the  presence  of 
cystitis,  being  also  cloudy  in  its  second  ]x>Tlion.  Fever  need  not  be  pre- 
sent. Cast*  have  been  obser\-od  in  which  foreign  Ixidics  have  remained 
in  the  urethra  for  years  without  causing  disturbance  of  the  general 
health.  Only  when  infection  occurs  simultaneously  with  the  tnjuiydo 
the  munifcsiions  of  fever  arise.  Under  these  btier  cireumstances  a  local 
inflammatory  process  is  evolved,  which  at  first  is  characterized  by  severe 
oedema,  extending  perhaps  from  the  site  of  the  foreign  body  to  the 
meatus,  and  which  later  assumes  the  form  of  a  circumscribed  phlegmon, 
slowly  spreading  more  and  more  until  it  possesiiea  all  the  characicri-sttcs 
<^  a  urinary  infiltration.  In  these  cases  the  urine  gains  access  lo  the 
damaged  parts,  and.  owing  lo  the  decomposition  which  il  undergoes, 
causes  the  dbturbances  just  described.  If  the  phlegmon  remains  cir- 
cumscribed a  uriruiiy  abscess  develops,  from  which  a  fistula  neariy 
always  results. 
DiagDOSis.    From  the  description  of  the  symptoms  it  is  evident  that 


FlO.  ij;.— Uidhril  (orecp«  of  CoIlin  (o),  Leroy  d'EtioIIci  (ft), 
anil  Hiimrr  (c). 

the  diagnosis  can  otTcr  hardly  any  difficulties,  although  cognisance  must 
be  taken  of  the  fact  that  patients,  because  of  shame,  arc  inclined  to  con- 
ceal the  real  slate  of  atlairs.  Palpation  will  reveal  the  location  of  the 
foreign  body.  It  can  be  felt  in  the  movable  part  of  the  urethra  through 
the  perineum,  [along  the  under  surface  of  the  penis  when  in  the 
penile  portion],  and  in  the  membranous  portion  through  the  rectum.  If 
a.  sound  or  catheter  be  employed  to  confirm  its  location  care  should  be 
taken  lo  compress  the  urethra  behind  the  foreign  body  with  the  finger, 
so  as  not  to  force  the  body  further  back.  Occasionally  the  object  can  be 
seen  with  the  urethroscd])e. 
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Treatment.  The  fitst  thing  to  do  is  to  remove  the  foreign  body  from 
the  urethra.  \'cr\'  rarely  spontaneous  expulsion  occurs,  but  generally 
the  object  is  so  firmly  impacted  against  the  wall  of  the  urethra  that 
spontaneous  expulsion  by  the  force  of  the  urine  is  not  lobe  counted  upon. 
Therefore  an  attempt  should  be  made  to  seise  and  remove  it  through 
the  urethra.  For  this  purpose  foreign-body  forceps,  of  which  many  liave 
been  deagned,  are  employed.  We  will  mnition  only  those  of  Hunter, 
Lcroy  d  'EtioUcs,  and  ColUn  (Fig,  i37),of  which  the  last  two  arc  the  best. 
The  instrumL-nt  of  Leroy  d  'Etioiles  is  pronded  with  a  joint.  It  is  in- 
troduced extended,  so  that  the  lever  may  pass  behind  the  foreign  body; 
the  jcHQt  is  then  turned  to  a  right  angle  with  the  shaft  and  an  effort 
made  to  draw  the  object  out  of  the  urethra.  For  the  removal  of 
broken  off  sounds  and  catheters  Hunter's  or  Collin's  forceps  are  better. 
The)'  are  introduced  closed  and  arc  opened  as  soon  as  the  foreign  body 
is  reached.  The  catheter  is  prevented  from  being  pushed  into  the 
bladder  by  pressing  on  the  urethra  behind  it  nith  the  left  hand. 

If  neither  of  the  above  methods  prove  successful  two  alternatives  re- 
main :  the  urethra  may  be  opened  at  the  place  where  the  foreign  body  lies, 
the  body  extracted,  and  the  urethra  sutured  if  there  be  no  abscess  nor 
inliltration  of  urine,  and  drained  in  case  cither  of  these  two  conditions 
be  present;  or  the  foreign  body  may  be  pushed  back  into  the  bladder, 
exposed  to  view  with  the  cysloscpe,  and  extracted  by  means  of  the  cysto- 
scopic  forceps.  The  latter  procedure  is  to  be  employi-d  in  all  cases  in 
which  the  foreign  body  is  not  iinnly  wedged  into  the  urethra.  With 
a  Utttc  practice  catheters,  bougies,  tapers,  and  pieces  of  sealing-wax  can 
easily  be  removed  from  the  bladder.  I  have  oftea  done  this  with 
success. 

When  the  object  cannot  be  pushed  backward  without  difficulty, 
incision  is  preferable,  because  if  force  be  employed  to  move  the  foreign 
body  ilie  urethra  will  be  injured. 

ua£THR.U.    CALCUtJ. 


Urethral  calculi  occur  almost  cxduavcly  in  the  male  sex.  With  few 
«xce])tions  their  presence  is  due  to  the  fact  that  calcuU  or  fragments  of 
calculi  from  the  upper  urinary  tract  reach  the  urethra  and  remain  there. 

The  rare  exceptions  in  whicli  a  stone  form.'s  in  the  urethra  happen 
when  a  urinary  ttstula  exists,  or  when  a  small  foreign  body  is  retained 
for  a  long  time.    Tile  latter  are  not  true  calculi,  but  rather  incrustcd 
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[oreigB  bodies.  Tn  liNtulie  urinary  ciystuls  are  occasionally  deposited 
■round  b  nucleus  of  inspissalcd  pus. 

In  most  cases  we  have  to  deal  with  ve»cul  or  renal  stones  wliicli  have 
been  forced  into  the  urethra.  The  bltcr,  unless  they  have  Remained 
some  lime  in  the  bladder,  are  chiiraiicrized  by  their  regular  form,  while 
the  former  are  of  different  shapes.  If  they  remain  long  in  the  urethra 
they  undergo  still  further  changes  in  form  owing  to  the  deposition  of 
urinary  salts  upon  their  surface.  The  ponion  of  the  urethra  in  which 
they  lie  also  exerts  an  influence  u|X)U  their  form;  Thu»,  when  in  the  pos- 
terior urethra  they  become  larger  because  this  portion  is  more  dilatable. 

When  a  stone  gets  into  the  un.-thni  it  generally  lodges  in  some  narrow 
ponion  of  the  canal,  being  found  most  frequently  just  behind  the 
meatus,  and  m-xi  in  the  beginning  of  the  membranous  portion.  If  a 
stricture  is  present  the  stone  usually  lies  behind  it.  It  is  e\-ident  that 
strictures  furnish  the  most  common  cause  for  the  retention  of  calculi  in 
the  urethra. 

The  so-called  piiK--sione6,  part  of  which  lie  in  the  urethra  and 
part  in  the  bladder,  must  also  be  considered  as  urethral  calculi,  The 
two  portions  of  the  stone  form  an  angle  mth  one  another  similar  to  the 
two  pieces  of  a  pipe-head. 

Those  prostatic  calculi  the  free  end  of  which  projects  into  the  urethra 
also  come  under  the  head  of  urethral  calculi.  Those  which  arc  entirely 
surrounded  by  prostatic  tutsue  are,  of  course,  known  as  prostatic  calculi. 
The  existance  of  proslato-  urethral  calculi  has  been  denied  by  many,  but 
I  have  observed  several  such  cases,  one  of  which  was  seen  post- 
murtem,  the  end  of  a  stone  projecting  from  a  pocket  in  the  ])rostatc, 
while  the  body  was  firmly  held  within  the  pocket. 

The  symptoms  of  urethral  calcuU  varj-  according  to  their  nature  and 
location  and  their  manner  of  entry  into  the  urethra. 

If  a  stone  suddenly  comes  into  the  urethra,  pain  is  usually  experienced 
at  the  place  where  the  stone  is  arrested;  if  it  happens  during  micturi- 
tion the  stream  may  be  suddenly  interrupted,  or  at  least  considerably 
checked,  and  a  few  drops  of  blood  may  escape  with  the  urine.  The 
dysuria  l;usts  as  long  as  the  stone  ivmains,  and  can  lead  to  complete 
retention  of  urine.  If  it  lies  far  back,  near  the  neck  of  the  bladder, 
slight  incontinence  is  not  infrequently  present. 

In  other  cases  the  stone  gels  into  the  urethra  without  attracting  the 
patient's  attention.  As  it  increases  in  azc  dysuria,  which  may  or  may 
not  be  accomjianied  by  pain,  de\'elops.    Thus  the  stone  may  remain  in 
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the  urethra  a  long  time  ^vithout  giving  rise  to  any  alanning  symptoms. 
Occa^onally  the  area  occupied  by  the  stone  becomes  inflami-d,  nnd  the 
inflarainauon  may  advance  to  ulceration,  as  a  result  of  which  urinary 
abscess  or  deep-seated  phlegmon  may  form,  or  urinary  infihration  may 
be  produced. 

This,  hovrcver,  is  not  the  rule,  the  urethra  generally  being  ver^-  toler- 
ant to  calculi,  which  may  remain  for  months  or  even  years  without  caus- 
ing  trouble.  The  results  then  are  merely  a  gradual  dilatadoo  behind 
the  stone,  Mith  inflammation  of  the  dilated  portion  and  extension  of  the 
Buppunttive  process  to  the  bladder.  If  its  course  be  chronic  fever  is 
Absent;  if  acute  it  is  present.  I  have  often  known  urethral  calculi 
to  fall  back  into  the  bladder  and  then  be  carried  into  the  urethra  again 
by  the  urinary  stream. 

The  diagnosis  of  urethral  calculi  seldom  presents  difficulties.  The 
symptoms  enumerated  point  to  the  presence  of  a  stone,  and  palpation 
and  sounding  enable  us  positively  to  determine  its  existance.  Palpation 
of  tiic  urethra  along  the  penis  and  in  the  perineum,  as  wcU  as  through 
the  rectum,  may  decave  us  insofar  as  other  indurations  may  be  mis- 
taken for  calculi;  for  this  reason  examination  with  the  sound, preferably 
a  metal  instrument,  should  not  be  omitted.  If  a  stricture  is  not  in 
front  of  the  calculus,  a  distinct  grating  will  be  felt  as  soon  as  the  metal 
comes  in  contact  with  the  stone. 

Tlic  situation  ts  more  difficult  when  a  stricture  is  present  and  the  cal- 
culus lodges  behind  it,  for  then  only  slender  soft  instruments  can  be  in- 
troduced, and  the  friction  which  is  produced  by  their  contact  nith  the 
rough  surface  of  the  stone  is  very  similar  to  that  experienced  in  soimding 
indurated  strictures.  Accurate  diagnosis  can  be  readily  made,  however, 
if  the  stricture  be  at  once  dilated  or  cul,  or  if  an  X-ray  picture  be  taken, 
the  latter  procedure,  of  course,  being  employed  only  when  the  stone 
docs  not  lie  beyond  the  bulb  of  the  urethra. 

As  to  treatment  it  is  well  to  di&tingui&Ii  between  calculi  of  the 
anterior  and  posterior  urethra. 

Those  in  the  anterior  urethra  can  be  removed  either  through  the 
natural  passage  or  by  means  of  urctlirotomy;  in  the  first  method  the 
urethral  forceps,  which  have  been  described  in  considering  the  treatment 
ot  foreign  bodies,  are  employed  (sec  page  159). 

If  a  stricture  is  present  it  must  be  overcome  before  extraction  through 
the  meatus  can  be  accomplished.  If  the  stone  is  near  the  opening 
meatotomy  Li  performed;  if  it  is  further  bock  recourse  is  had  to 
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ntcmul  urethrotomy  as  soon  as  a  ^uidc  cm  be  psseol  bj  it  i&to  the 
bladder.  If  this  cannot  be  done,  if  inirmal  urvthncooqr  is  aat  prac- 
ticable, or  if  urinary  fever  supcncncs. shoiring  that  infrftttm has (■!(£& 
place,  then  I  advise  exienud  urethrutoaiT.  In  «baencr  al  mfiammatian. 
and  infection  the  wound  may  be  entirety  doenl;  otfaervige  ncUfctng 
but  tlic  urethra  i»  closed,  and  e%-en  it  nuy  be  idt  open.  Twondhodi 
are  used  for  removing  Mon«  in  the  posterior  tnetksm:  tbe  cakains  b 
cither  pushed  back  into  the  bladder  and  crushed,  cr  it  b  cxixacted  hy 
means  of  an  external  urtthmtmny.  Tbe  6rst  pnxcdsR  is  tbe  **"*r***' 
and  less  rlangerous,  and  should  always  be  cboien  wfaoi  tbe  Jtoae  is 
movable  and  can  be  easily  carried  back  tnio  the  bladder.  WbcDCvcr 
thU  cannot  be  done  without  difficulty,  and  then  is  ifa^er  of  iwwiwling 
the  urethra,  urethrotomy  b  to  be  preferred. 

Lithotri)i8y  cither  in  the  anierku-  or  poMcrior  ORian  ihoold  not  be 
pracliard. 

Urrthrid  calculi  in  the  (enulc  ai«  mr  imttlf  obaenvd.  Tbctr 
velopment  is  due  to  bul^g  of  the  mucous  iiifnibiMM.  as  tbe  nsoh 
wMch  a  pocket  or  diterdculum  is  fonncd,  which  is  kxora as  a  tmtfafo* 
cele,  nndin  whirh  the  urine  may  coUect  and  drcomposc  and  its  sakt^vc 
rise  to  the  furtnaiion  of  calcuU. 

The  »ymplon»  coDsiit  ol  more  or  less  pain  tqxn  arinatioo,wp«ri>ny 
at  llie  be|{innln|{  of  the  act,  dysurU,  incootsMBCC  and  an  aKSotfort- 
able  feeling  when  the  i>atlent  is  dtting.  Pi^Mlfan  ivrcals  a  sudKog 
which  Is  hunl,  and  the  iiuture  of  which  is  at  cnoe  mnaflciMed  br  lbs 
crepitation  wlilch  Itt  elicited. 

Somolimes  the  stone  can  be  extracted  fraB  te  pockcL  U 
nncca  take  place  It  is  advisable  to  eaoae  tbe  umhocA  and 
the  urethral  wound. 

TUMORS  OF  THE   URETHRA. 

TVUOKS  or  TVB  HALE  CBSXHXA. 

Tuiiw^rw  of  ihr  unihni  are  wy  OBConBDa  in  ■■■. 
papllloiiintuu<t  Kt^'wtli*<  mattgnant  ttunocs  (oKfaaniatiX 
angiiKiinta  are  met  with,  occuniuji  as  to  fnequcncT  m  thr  onfas  aca- 
lioncd. 

'IV  polypi  and  papiUonuttft  an  hfatobgkillr  ^  same  as  codc^ 
lomalu.    They  are  rarely  woliunr.scmaloccnnfaglGfethicr  in  tfaei 
uirlltia.    TtH'lr  »lte  ol  predtttettoa  ll  the  rvgian  of  tbx Bttiiial  i 
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although  ihc}-  may  occur  anywhere  in  the  urethra  as  far  back  as  the 
neck  of  the  bladder. 

Their  development  is  to  be  attributed  to  the  same  causes  which  ptx>- 
duce  condylomata  on  the  glans  penis.  We  know  that  condylomata 
develop  not  only  as  the  result  of  gonorrhccal  infection,  but  frctjuently  as 
an  accompaniment  of  balanitis.  The  same  irritation  which  brings 
about  their  development  on  the  exterior  of  the  penis  may  be  considered 
responsible  for  their  occurrence  En  the  urethra. 

The  symptoms  which  they  make  arc  of  a  very  trifling  character. 
Generally  they  keep  up  a  slight  serous  or  sero-purulent  discharge,  which 
is  usually  regarded  as  a  sequal  of  ^eet.  If  their  number  become 
greater  and  they  extend  nearer  to  the  neck  of  the  bladder,  they  may 
perhaps  give  rise  to  phenomena  resembling  those  caused  by  stricture. 
Occa^onally  they  may  cause  slight  urethral  haemorrhage. 

The  diagnosis,  however,  cannot  be  made  from  these  manifestations, 
but  re(4uires  the  use  of  the  urethroscope.  If  a  small  wart  is  seen  at  the 
meatus  and  signs  of  a  chronic  urethral  discharge  ]>ersist,  then  the  sus- 
picion that  other  growths  are  present  further  back  in  the  urethra  is 
justifiable. 

Treatment  is  most  simple.  The  tumors  growing  near  the  meatus 
arc  ftnip|>ed  oflf  with  scissore,  and  those  deeper  down  in  the  urethra  are 
removed  through  the  urethroscope  with  a  tampon-holder,  a  curette, 
or  the  ^hivatio^rautery. 

Carcinoma  of  the  urethra  may  be  primary  or  secondary.  The  for- 
mer is  of  veiy  rare  occurrence,  the  growth  usually  being  due  to  extension 
o(  a  cancer  from  the  iwrtum  or  jirostate.  In  the  cases  of  primarj-  car- 
rinomn  obser^-ed  stricture  or  fisluk  of  the  urethra  was  always  present,  so 
that  a  causative  relation  must  be  attributc-d  to  them. 

In  its  early  stages  urethral  cancer  presents  no  characteristic  signs.  It 
may  cause  intciierencc  with  micturition,  thus  simulating  stricture;  occa- 
sionally, too,  slight  pain  and  haemorrhage  occur,  which  may  likewise  be 
referred  to  stricture.  It  is  only  when  the  disease  is  further  advanced 
that  it  becomes  recognizable  by  the  presence  of  a.  palpable  tumor, 
dysuria,  painful  micturition,  swelling  of  the  inguiruil  glands,  and  general 
decline.  Strong  suspicion  of  a  malignant  grotvih  in  the  urethra  should 
be  entertained  whra  an  irregular  hard  tumor,  or  even  fistulas,  develop 
irrespecliw  of  the  usual  causes,  namely,  gonorrhcca  and  stricture. 

Unfortunately,  in  the  stage  in  which  the  disease  is  recognized  it  is 
usually  too  late  for  trcalmiMit.    It  consists  in  total  removal  of  the  tumor. 
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together  with  the  surrounding  parts  of  the  urdhra.  Resection  of  the 
urethra  has  been  done  with  good  results  in  cases  in  which  the  growth 
was  situated  in  the  posterior  urethra;  when  in  the  imtt^^rior  portion 
amputation  of  the  penis  is  the  only  proper  procedure. 

Cysts  of  the  urethra  are  to  be  considered  as  retention  cysts  due  to 
occlusion  of  urethral  glands.     Thc>*  ma)-  develop  from  the  mucous, 
glands,  but  generally  arise  from  the  ^ands  of  Cowpcr.    The  latter] 
form  has  been  studied  by  English. 

Only  a  iynglc  case  of  echinococcus  cyst  has  been  reported,  and  that' 
one  was  observed  by  Pcan, 

As  a  curiosity  it  may  be  mentioned  that  a  few  cases  of  angioma  of ' 
the  urethra  have  been  observed. 

TUMORS  OF  TQ£  FEUALE  URETUHA. 

Tumors  of  the  female  urethnt  are  much  more  common  ihun  those  of 
the  male,    llie  following  varieties  are  found :  papilloma  or  condyloma,  | 
anpoma,  cysts,  libroma,  sarcoma  and  carcinoma,  elephantiasis,  and, 
lastly,  prolapse  of  the  urethral  mucous  membrane  simulating  a  tumor. 

The  papillomata  occur  usually  in  the  form  of  condylomata  aroimd 
the  urethral  orilue.  They  cause  neither  pain  nor  incon\enicncc,  and  as 
a  rule  do  not  blcL-d.  A  conglomeration  of  these  growths  may  be  mis- 
t-ikcn  for  a  caulillowerlikc  tumor. 

Thr  angiomata,  fungous  excrcscnces  sometimes  known  as  urethral 
caruncle,  represent   areas  of  thickened   mucous  membrane  in  which 
there  is  an  abnormal  development  of  veins.    They  might  rightly  be  called 
varices  pr  hemorrhoids  of  the  urethra.     They  are  usually  on  the  under  J 
wall  near  the  meatus,  and  may  attain  the  size  of  a  raspberry.     .\ny  j 
influence  leading  to  congestion,  (standing  for  a  long  time,  straining,  i 
menstruation)  causes  them  to  swell,  and  if  a  varix  results  therefrom 
true  ha-matoma  may  develop. 

The  cysts  of  the  female  urethra  arc  also  retention  cysts  wliich  develop 
from  the  glandular  elements.  If  they  project  sharply  from  the  mucous 
membrane  a  pedicle  is  formed,  and  they  art  thi-n  known  as  mucous 
poly])!,  for  the  reason  that  their  walls  consist  solely  of  mucous  mem- 
brane. 

Fibromata,  which  arc  solid  tumors,  also  occuring  in  the  form  of 
poly]>i,  are  very  rare,  as  are  also  sarcomata  and  primary  carcino- 
mata.  Of  more  frequent  occurrence  arc  cancerous growih.s  due  tocx- 
tension  of  disease  from  neighboring  organs  (vagina,  clitoris). 
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Elephantiasis  occurs,  with  Ihe  greatest  rarity.  A  case  has  been 
recorded  in  which  elephantiasis  of  the  \idva  invaded  the  uretlira  and 
destroyed  it 

In  general  ihc  symptoms  caused  by  these  various  kinds  o(  tumors 
depend  upon  their  size  and  location.  They  frequently  produce  signs 
0/  irritation  and  itching,  but  they  may  not  cause  any  symptoms  whatever. 
If  they  obstruct  the  lumen  of  the  urethra  dysuria  results.  Dribbling  of 
urine  is  observed  if  the  internal  meatus  is  separated  by  a  tumor.  Hiem- 
orrhage  may  occur  or  be  absent.  Oftentimes  the  condition  is  discovered 
acddenlally  when  an  examination  is  being  made  for  another  purpose. 

With  the  exception  of  the  malignant  grow-ihs,  which  are  often  charac- 
terized by  rapid  ulceration,  these  tumors  may  remain  unchanged  for 
years. 

Treatment  consists  in  removal  of  the  tumor.  The  manner  in  which 
this  is  done  varies  according  to  the  nature  of  the  growth.  Pedunculated 
benign  excrcsscnces  can  be  rcmovird  with  the  cold  or  galvano-caustic 
snare,  or  with  the  scissors,  and  the  base  then  cauterized.  More  exten- 
sive tumors  are  better  excised  with  the  knife,  so  that  the  inci^on  can  be 
carried  into  healthy  tissue  and  made  in  the  long  axis  of  the  urethra.  The 
cut  surfaces  arc  sutured.  Small  multiple  growths  can  be  satisfactorily 
treated  with  the  thermocautery. 

The  malignant  growths  require  not  only  extirpation,  but  also,  if  pos- 
wble,  removal  of  the  primary  focus  of  disease. 

Urethrocele  (Prolapse  of  the  Female  Urethra). 

Prolapse  of  the  ua'thra,  which  somtimes  assumes  the  form  of  a  tumor, 
may  easily  be  confounded  with  the  new  growths  above  described. 
When  of  slight  degree  they  present  the  appearance  of  Lubiated  elevations, 
between  which  the  urvtlir;il  orifice  is  included.  Their  cause  is  to  be 
found  in  a  relaxed  condition  of  the  urethra  and  vagina,  such  as  may  be 
produced  by  quickly  repeated  labors,  rapid  dilatation  of  the  urethra  by 
forrign  bodies,  the  passage  of  calculi,  masturbation,  etc.  II  Ihe  subject 
of  this  slight  prolapse  is  exposed  to  any  strain,  as  for  instance  that 
necessitated  at  stool  by  constipation  of  the  bowels,  or  that  caused  by 
strangurj-,  the  small  protrusion  of  the  urethra  may  be  con\crtcd  into  a 
large  tumor  the  size  of  a  pigeon's  egg,  which  may  totally  obliterate  the 
view  of  the  urethral  orifice. 

In  the  early  slugcs,  when  the  protrusion  is  slight,  its  possessor  exper- 
iences practically  no  difficulty,  and  may  not  even  know  that  an  abnormal 
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condition  a  present.    U  it  increases  in  sise  painful  and 
micuturition,  as  w^  as  hxmorrhaip:  and  incootiiieBcc  of  urine, 
ensue,  and  lh«  urethra  become  inflamed  and  eroded. 

Upon  careful  iiupcciion,  especially  if  tbe  suspected  growth  be  lifted 
up  wiih  foaei^,  it  will  be  almost  always  recopuaed  thfti  the 
tumor  is  only  an  nttrov-er^on  of  the  urrthnil  mils. 

The  smaller  pro<ru:^ons  may  be  <leslTo\'cd  with  the  Paqoefin  cautery; 
the  larger  ones  require  removal  by  the  knife,  tbe  edge  of  the  wound  in  the 
mucous  membnmi;  being  sutured. 


TUBEKCtOOSIS   OF    THE    CKETHIIA. 

Tuberculosis  of  the  male  urethra  is  an  exceptionally  unmmmon  dis- 
ease and  b  always  secondary-.  According  to  my  ohscrvaiioos  it  occurs 
only  in  association  with  luI>erculosts  of  the  bladder,  prostate,  and 
seminal  vesicles.  It  is  therefore  exclusively  contincd  to  the  posterior 
urethra. 

Primary  tuberculosis  of  the  female  urethra  is  also  unknown,  tbe 
disease  invariably  extending  from  contiguous  organs,  especially  tbe 
bladder. 

[( lupus  be  considered  as  true  tuberculosis,  then  it  is  lo  be  stated  that 
lupus  nodules  may  extend  from  the  vagina  to  the  urcthr«  and  infiltrate 
its  v.'alls,  as  the  result  of  which  narrowing  is  produced,  or  the  nodules 
may  coalesce  on  the  surface  of  the  urethra  and  form  .-t  true  ulceration  of 
Ihc  mucosa. 

MALFORMATIONS  OF  THE  URETHRA. 

I,      ABSENCE   OF   TUE  t'RETIIRA. 

This  malformation  is  exceedingly  rare.  One  case  of  total  absence 
and  another  of  partial  absence  has  been  reported ;  in  the  first  the  patient 
urinated  through  the  anui,  in  the  wx:ond  through  an  opening  anterior  to 
the  anus.    The  penis  was  absent. 

a.      COMPtETK   AND   PABTIAL  OBLITEKATION   OF   THK   intETHM. 

Oblllerntion  of  tlic  urethra  is  a  form  of  arrested  development  due  to 
un(-'|ual  growth  of  ihv  three  parts  out  of  which  ihc  mule  uix-thra  is 
formed. 

In  partial  obliti-ration  thi'rc  is  so  much  narrowing  at  the  extern;il 
mcaliu  that  ii  needle  tan  hunlly  be  passed  into  the  urethra.    This  ab- 
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normality  naturally  leads  to  severe  disturbances  unless  immediate  relief 
is  given  by  the  operation  of  meatotomy. 

In  complete  obltteniliun  dlher  the  skin  or  the  urelhntl  mucous  mem- 
brane forms  the  occlusion,  or  the  entire  urethra  is  converted  into  a  firm 
cord.  Occlusion  of  the  ^kin  reaches  only  a  short  distance  into  the 
urethra,  that  of  the  mucous  membrane  may  extend  further  back ;  the 
cord-like  transformation  generally  extends  far  back.iind  isalmoft  always 
associated  with  occlusion  of  the  anus.  Unless  an  opening  for  the  exit  of 
urine  is  at  once  made,  or  unless  its  exit  is  provided  for  in  some  other  way, 
as  for  example,  by  communication  of  the  ua-ters  with  the  rectum,  or  the 
bladder  with  an  open  urachus,  the  child  will  soon  die. 

3.       DOIJBI.E    L'RirrHRA. 

Various  malformations  have  been  described  as  double  urethra  whidi 
in  reality  are  only  accessory  blind  fi.'wurcs  or  congenital  fistula;  of  the 
penis.  These  fissures  arc  lined  with  mucous  membrane  and  are  fre- 
quently the  seat  of  disease,  for  instance,  gonorrhcea.  Very  often  such 
blind  pockets  arc  found  near  the  external  meatus,  although  they  also 
occur  in  the  dcqi  urethra,  and  arc  to  be  regarded  as  cysts  or  dilatations 
of  the  crypts  of  Morgagni.  True  double  urethra  occurs  only  when  a 
double  penis  is  present. 

4.    ORETHRAL  DIVETICUHJM. 

Localized  expansion  of  the  urethra  may  occur  behind  a  construction 
^tuatcd  far  forward  or  may  be  due  to  an  increase  in  size  of  the  normal 
crypts  and  dupHcatures  of  the  urethra.  Such  pockets,  funiculi,  and 
valves  can  occasionally  be  seen  near  the  meatus  or  brought  into  \icw 
by  means  of  the  urethroscope  when  they  are  situated  further  back  in  the 
urethra.     If  they  cause  trouble  they  must  be  divided. 

J.    AHNUKMAI.  COMMUNICATION  OK  THK  I'RKTUUA  WITH  THE 
VtLtTKttS  AND  RECTCU. 

Both  of  these  malformations  arc  vcrj-  rare.  Opening  of  the  ureters 
direinly  into  the  urethra  has  been  oIjmtvwI  in  cases  of  total  or  parlial 
absence  of  the  bladder,  and  communication  between  the  rectum  and 
urethra  has  be«n  seen  in  cases  of  imt>erforale  anus. 

6.     nSSURES  OF  THE  URETHRA. 

(a)  Hypospadias.  By  hypospadias  is  meant  a  malfoimadon  in 
which  the  urethra  does  not  open  on  the  glans,  but  on  the  under  side  of 
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The  origin  of  this  maUormation  may  be  cxplaint-d  by  the  foUomng 
circumstances.  The  ureihra  is  formed  out  of  three  elements:  the  gland- 
ular portion  is  an  invaKination  of  the  corneal  laycr.and  prows  toward  the 
primary  urethra  just  as  Ihc  amis  grows  toward  the  rectum;  the  middle 
portion  develops  from  the  sinus  urogcoitatis;  the  third  is  of  primary 
origin.  In  explanation  of  the  various  degrees  of  hypospadias  il  may  be 
assumed  that  one  or  the  other  of  these  portions  undergoes  an  arrest  of 
devcJopmcni.  The  rondiiion  is  almost  always  associated  with  abnor- 
malities of  the  [H-nis. 

In  hypospadias  glandi.s  (Fig.  138,)  the  jienis  is  generally  short  and 
curved  downward;  not  uncommonly  it  bends  downward  when  turgid 


FlO.  14^ — HyiJinpailin  prrineklis. 

instead  of  becoming  erect  like  the  normal  penis.  Where  the  uretbnil 
orihce  is  found  normally  there  is  often  a  small  hole,  which  is  continued 
backward  as  a  groove  and  ends  where  the  real  urethral  opening  begins. 
From  the  latter  point  a  slender  bougie  can  be  passed  into  ihe  bladder. 

In  hypospadias  penis  the  urethral  opening  lies  between  the  corona 
glandis  and  the  scrotum.  From  thi;  orilice  a.  furrow  usually  extends 
antcrioHy,  ihc  mucous  membrane  being  continued  in  it  (Fig.  139). 

Hypospadias  pcrincalis,  the  ihird  degree  of  urethral  fissure. in  which  a 
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deep  tokm  tttvfaks  ihe  tcrotani  and  twiinriMn  into  two  putk,  »  vviy 
rant^cacoaBlntd.  TbrurrtbraloptsdnfcBcsiotbcdcptbolttaiffiwiifv 
bchlod  iHp  KnKutn.     In  front  of  it  a  funowndeods  uilcriarit  (Fii;.  140). 

In  all  thne  cua  iht-rc  nuy  be  a  srcnod  opening  into  Uw  nirthrm  in 
front  0>(  the  true  orifirr,  ihr  former  rndinf!  in  a  bbad  canal,  which  t&  ft 
portion  of  the  urethra  that  has  not  united  with  the  pan  poaterbr  id  it. 

HjTKNpwKaa  abo  occun  in  the  fanale,  a  greater  or  iem  portian  of  the 
mlrr  wall  of  the  urethra  being  replaced  bjr  a  furrow. 

In  iu  mtblcr  licjpm  hypoipaittaa  docs  not  generally  cansc  any  sym(>- 
toms.  It  h  only  when  the  opening  is  cxcecdinglY  narrow  that  symptoms 
iimiUrtoth<»r  produrn)  by  Mrinurc  appear.  The  downward  curvature 
of  (lie  pcni*  mny  interfere  with  fohabilation.  In  general  the  »ubjcits  of 
hypofpadiaa  of  the  fimt  degree  poateM  the  polemiia  caundi  aad  abo  the 
potfn/la  f^fu^ondi.  In  hyi>n«)inilLas  pcno-acrotalis  and  pcrincalts  cottua 
is  impoMibte,  oivl  ihc  ufuvoidublc  wetting  of  the  soft  parts  in  the  mm 
around  the  urethral  orifice  '»  idom  annoying. 

I'hc  treatmeilt  tA  hypoapadtas  is  operative  whenever  one  or  tnorr 
of  Ihc  nymptnmii  (lewribed  oeccaaitalc  ircaimcm.  In  the  milder 
degree*  it  h  luunlly  unneccMary  to  do  anything. 

If  an  rnUrgemcnt  of  the  external  orifice  is  rcf|u)red,  mcalotomy  is  per- 
formed by  making  on  incision  along  the  under  wall  of  the  un-thra;  the 
akin  and  mucouN  membrane  are  then  Mrwcd  logtlhcr  on  cither  side. 

If  auch  a  ihortcnEng  of  Ihc  penis  exliiia  as  to  cause  it  lo  cur\-e  markedly 
downward  during  crvclicin,  ihe  organ  muM  be  Mraightencd  by  making  a 
modenilely  deep,  Irannverw  inrtkion  ncvering  Ihc  connecting  strand  be- 
tween ihv  iwrolum  and  under  durface  o(  Ihe  [>cni.s  and  then  suturing  the 
waiin<l  lengthwise. 

If  it  Is  ncccsaai>-  to  eMablish  a  new  urethral  opening  ^tuatcd  more 
untci'idrly.and  the  at>H-nt  ncgment  of  the  urethra  is  not  too  greAt,a  large 
trocar  may  be  plungc<l  frrrni  the  gtnnii  through  Ihc  penis  in  such  a  man- 
ner that  its  |»oint  &hall  come  out  through  the  true  urethral  orifice. 
Through  the  newly  formed  nmul  a  soft  catheter  in  passed  into  the  blad- 
der and  fa«lenetl  in  placc;lherdgmof  Ihe  wound  arc  ihcn  [rc^hcncd  aitd 
M'wed  over  the  catheter. 

In  Ihc  man  weverv  grndcs  of  hypospadias  Duplay's  procedure  should 
Ik- rmployi-d,  1(  contifltt  of  three  separate  operations:  1.  blraighlen- 
ing  of  the  penis  and  establiHhmcnt  of  an  external  orificci  1.  formation 
of  n  tnie  iirelhral  lanal;  3.  anaMomosis  of  the  new  urethra  with  the 
one  already  prcjwnt. 


UALFORUATIONS  OF    THE    CRETHSA. 

It  is  performed  as  follows:  Make  a  lran&\Trsc  incUion  through  ihc 
tt-ntral  [joriion  of  ihc  band  uniting  ihf  glans  to  the  hj-pospadJc  opening, 
cutting  through  the  tissue  layer  by  layer  until  the  librous  enwlope  of  the 
copora  cavernosa  is  reached,  ind&ing  it  together  with  the  septum  be- 
tween the  bodies  until  all  incunalion  of  Ihc  iH-nia  is  overcome. 

This  procedure  results  in  the  formation  of  a  lozenge-shaped  area, 
which  should  be  closed  by  a  few  sutures  in  order  to  diminish  tJie  for- 
mation of  scar-tissue. 

Next  freshen  the  lips  of  the  deprcs^on  reprcsentig  the  meatus  and 
fasten  a  piece  of  catheter  between  them ;  or,  if  the  depression  is  too  slight 
to  permit  the  formation  of  a  meatus  in  this  manner,  make  a  median  in* 
cision,  or  two  small  lateral  incisions,  into  the  substance  of  the  glans 
penis  and  sew  the  catheter  in.  After  healing  has  taken  place  the  new 
urethra  is  formed  in  the  following  manner.  Lift  up  the  penis  and  make 
two  longitudinal  incisions  parallel  to  the  median  line  and  extending 
from  the  base  of  the  glans  to  within  i  or  J  centimetre  (J-J  of  an 
inch)  of  the  hyiwapadic  oijening;  join  each  extremity  of  these  incisions 
by  a  transversi.-  cut,  thus  forming  two  (|uadritateral  flaps.  Now  pass  a 
catheter  through  the  previously  formed  meatus.along  the  denuded  under 
surface  of  glans.  and  tuni  the  cutaneous  surface  of  the  flaps  over  the 
catheter,  bringing  the  raw  surface  outward.  Next  prolong  the  trans- 
verse inci^ons  outward, and  dissect  up  two  new  flaps  sufficiently  large  to 
cover  orer  the  raw  surface  of  the  first  ones,  over  which  they  are  turned 
and  sutured  with  tine  silver  wire.  It  is  imjiortant  that  the  external  Haps 
be  sufficiently  large  to  encompass  the  catheter  and  internal  Haps  without 
niaking  immoderate  tension. 

If  this  operation  proves  successful  it  is  a  simple  matter  to  join  the  old 
and  new  urethra.  Fnrshcn  the  edges  of  the  hypospadic  opening,  pass  a 
catheter  from  the  meatus  through  the  canal  into  the  bladder,  and  close 
the  opening  with  metallic  sutures. 

Carl  Beck,  of  New  York,  has  denscd  an  ingenious  operation  for  the 
relief  of  balanic  hypospadias,  con.sisting  in  dissecting  free  the  existing 
urethra  ami  drawing  it  to  the  end  of  the  glans  penis  through  a  channel 
cut  along  the  under  surface  of  the  glans,  or  tunnelled  through  the 
substance  of  the  glans  from  tip  to  base  by  means  of  a  narrow  bistoury 
or  a  small  trocar.  Thus  a  new  canal  is  not  formed,  but  the  urethra 
itself  is  made  to  do  the  ser\ice  of  a  new*  passage. 

Beck  describes  his  operation  practically  as  follows:  A  transverse  in- 
cision is  made  across  the  Iowxt  surface  of  the  g]an&,  embracing  the  hypo- 
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spadiac  opening.  The  lower  margin  of  the  wound  is  pulled  down  so  i 
to  expose  the  cntl  of  the  urethra  and  |>crmil  it-s  separation  from  the  ad- 
joining tissues.  A  loni^tudinal  incision  is  now  madi:  alongiddc  the 
median  line  of  the  groove.  Two  flaps  are  dis^cled  up,  oncon  dthcrsidc, 
and  the  urethra  freed  still  further  down  until  it  can  lie  drawn  lo  the  ex- 
Ircmity  of  the  glans  penis  without  tension.  (Fig.  141.)  By  dis,sccting 
the  edges  of  the  hypospadiac  groove  two  flaps  are  formed,  which  are 
cut  off  in  order  to  give  a  freshened  surface  (Pig.  141);  or  a  narrow 
bisiour}'  is  plunged  into  the  dp  of  the  glans  penis  and  carried  down 
to  the  site  of  the  hypospadiac  opening  {Fig.  143).     The  urethra  is 


Hk   141 .  — Beclt'i  optrnlion. 
(Binnir.  aflcrC  H  Mnv"  ) 


Fli..  J  jj.— Iln  k'i  ■i|i(-taliiin, 
(Binnic,  after  C.  H.  Mny-).) 


now  pulled  through  the  channel  thus  madt.',  whichever  it  may  be,  and 
sutured  to  its  distal  end.  The  flaps  of  integument  arc  now  bTt)t)g1it 
together  over  the  urethra.     (Fig.  144.) 

The  removal  of  a  bit  of  tissue  from  the  external  orifice  affords  a  bard, 
firm  meatus. 

(A)  Epispadias.  Epispadias,  or  deft  penis,  is  a  malformation  in 
which  the  opening  of  the  urethra  is  on  the  upper  side  of  the  pcni'^.  If 
the  opening  lies  directly  behind  the  glans  the  condition  is  known  as 
epispadias  glandis,  and  if  between  the  glans  and  the  symphisis  as 
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epispadias  penis.  In  both  condition*  the  upper  wall  o(  ihc  urethra 
remains  open,  so  that  in  it--^  place  a  cleft  or  funrouis  formed.  Behind  the 
groove  where  thi;  rt-al  urethra  bc^ns  then-  i*  usually  a  funncl-shapcd 
dilatation  called  the  infundibulum.  If  ihc  entire  urethra  down  to  the 
bladder  is  open,  so  that  the  cU-ft  cxtmd*  directly  into  the  bladder,  wc 
then  have  to  do  with  a  complete  epispadias. 

As  in  hypospadias  the  penis  is  more  or  less  stunted  and  is  also  cun-cd 
upward;  other  malformations  or  arrests  of  development  are  seldom 
wanting;  thus,  the  prostate  may  be  absent,  the  testicles  atrophied  or 
undescended:  cooRenital  hernia,  nonunion  of  the  pubic  bones,  non- 


h'lc.  14  j. — Ucck's  opcralloii. 
(Binnic.  afm  C.  H.  Mayo.) 


Fiji.  C44.— Bcck'tK^u'riiliuii. 
(Binnic.  iifii-r  C.  H.  Majxi.) 


closure  of  the  bhulder.  and  even  fissure  or  ectopia  vesicae  are  not  unfre- 
quent  complications. 

The  principle  symptom  of  epispadias  is  dribbling  of  urine,  which 
causes  a  continuous  moisture  and  an  exceedingly  ux>ubU-some  eczema. 
This  involuntary  discharge  of  urine  is  due  lo  faulty  development  of  the 
vesical  sphincter. 

The  treatment  of  epispadias  is  purely  surgical.  It  con.sists  either  in 
directly  uniting  the  edges  of  the  urethral  fiAsun:  or  in  performing  a  plastic 
operation. 
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Tbrfintpnxxdtirewis»ucrr9sfuflTaLrnedaut9nTndtloinb^-  T>f-* 
mbarb,  ahlKiugh  ■!  pR»mi  ibr  ]iMx6c  opcntkn  cUniscd  bv  TV;; 
or  its  modifimioa  acomling  to  DupUy.  b  tTHpfcmd  beoiuac  ii  givts  i 
more  crruin  rcstdo.    Thicrxh't  opctatian  b  pcrfocniod  ia  the  tollcnr- 
iog  stages:  anvoson  of  the  furrow  in  ibc  gbni  into  a  duct  bavJni;  hs 
orifice  m  the  eximnily  o(  the  ^iMia;  tnnidurnuuioo  of  the  deft  in  tbc 
body  of  the  penis  into  a  lube;  unkia  of  the  imo,  dosure  of  tbc  infundi- 
bulum. 

FISTUUE  OF  THE  tTRBTHRA. 

With  the  exception  of  fetuloiis  puHgcA  in  h>-poiipadias  congmiuJ 
fiuuln:  of  thir  unihra  arc  n-ry  nrr.  Tbey  ajc  fomod  dUTin|{  intTs- 
ulerine  life  to  proxide  for  the  exit  of  urine  when  a  portioa  of  the  uirthr* 
is  oblilenitt^. 

Acquired  6&tuhe  of  the  urethra  in  nun  (the  condition  in  the  female 
does  not  come  under  our  subject)  arc  dindod,  according  to  Ibc  locality  in 
which  their  orilicc  is  found,  into  urcthro- rectal,  penneo-Krolal,  and 
penile  fistuU-. 

The  urethro-ieclid  fistula;  dc\-elop  as  n  result  ot  trauma  (fracture  of 
tbc  pelvis,  injur>'  during  operation),  from  suppuration  in  a  neighborinf; 
organ  (prouaiic  abscesft),  and  from  extension  of  a  malignant  new  gromh 
or  tuberde  from  surrounding  parts  (cardnoma  of  the  rectum  or  prostate, 
or  liibercutosis  of  these  organs). 

As  a  result  of  the  nbnormal  communication  cither  a  portion  or  the 
entire  cjuantity  of  urine  is  voided  through  the  rectum;  conwrsely, 
although  it  is  of  rare  occurrence,  the  frees  may  be  expelled  through  the 
urethra. 

The  prognosis  as  lo  cure,  except  in  the  case  of  fisiuhe  due  lo  prostatic 
abscess,  is  bad.  Large  sounds  may  be  passed  in  order  to  make  the 
culiber  of  the  urethra  x^  free  as  possible,  and  cauterization  of  tistulous 
canals  with  silver  nitrate  or  zinc  chloiid.'or  the  galvano-cautcry,  may 
be  tried;  but  -these  procedures  give  hope  of  only  slight  9nccea». 
Plastic  operations  likewise  arc  usually  failures. 

The  most  rational  thing  lo  do  b  to  make  a  jincrcctal  incision,  separata 
the  urethra  from  the  ifclum.  fn-^hcn  the  edges  of  both  openinps  and 
unite  them  by  sulurc.  U  deemed  necessary  suprapubic  cystotomy  may 
be  performed  so  as  to  supply  another  conduit  for  the  urine  vrhile  the 
wound  is  healing. 

Urethral  (istube  in  the  purincum  and  scrotum  are  ftddom  of  traumatic 
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ori^.  In  the  vast  majority  of  cases  they  are  due  to  the  urethra  opening 
externally  behind  a  Mricture.  Urinar)-  abi^cess  or  mf)Itr;ttion  are  ie< 
sponsible  for  this  occurrence.  More  rarely  it  is  suppuration  of  Cowper's 
or  other  periurethral  glands,  prostatic  abscess,  tuberculous  or  syphiliUc 
ulceration  (disintergrating  gummata),  which  are  responsible  for  the 
development  of  fistula. 

If  the  fistula  pursues  a.  straight  course  and  has  a  small  opening,  or  if 
there  is  no  induration  of  the  surrounding  tissues,  it  will  usually  suffice  to 
restore  the  caliber  of  the  urethra  (dilatation  or  internal  urethrotomy); 
in  dealing  with  cicatricial  fistulic  in  which  the  adjacent  parts  are  scarred 
or  indurated  this  procedure  will  not  be  sufficient,  .'\ftcr  the  urethra  has 
been  thorouglily  dilated  the  edges  of  the  fistula  must  be  freshened.  For 
this  purpose  cauterization  with  silver  nitrate  or  tincture  of  iodine,  or  with 
the  galvanocauteiy,  should  first  he  tried.  A  surer  way  is  to  split  the 
fistulous  canal  and  thoroughly  curette  it.  In  cases  in  which  there  is  a 
considerable  loss  of  substance  excise  the  entire  wall  of  the  fistula,  form- 
ing a  funnel  hamg  its  apex  in  the  urethra,  separate  the  mucous  mem- 
branc  from  its  adjacant  tissues,  and  suture  the  individual  layers  together. 
A  catheter  fastened  into  the  bladder,  or  even  a  suprapubic  cystotomy,  to 
prevent  the  urine  coming  in  contact  with  the  hstula,  will  favor  healing. 

Fistuhe  opening  into  the  penile  urethra  are  likewise  formed  beiiind 
strictures,  and  furthermore  develop  as  the  result  of  gunshot  wounds, 
kicks,  injuries  with  stones,  gangrene  of  the  penis  after  strangulation 
(paraphimosis),  periurethral  absccsi^,  softening  of  a  gumma,  and  also 
from  phagedenic  chancers.  Cauterization,  suture  of  the  freshened  edge 
when  there  is  no  loss  of  substance,  and,  lastly,  plastic  operations,  gen- 
erally produce  a  cure. 

rajURIES  OF  THE  PENIS, 

Injuries  of  the  penis  arc  rare.  They  may  be  divided  into  simple 
contusions,  fractures,  and  luxations.  'Hie  contusions  are  cliaracter- 
izcd  by  copious  extravasations  of  blood,  which  generally  comes  from 
the  corpora  cavernosa.  After  healing  takes  place  protuberant  scars 
called  nodes  remain.  Treatment  consists  in  placing  the  penis  at  rest 
8od  af^lying  clothes  wet  with  a  solution  of  aluminum  acetate.  The 
cGhtsion  is  rcsorbcd. 

lo  gra^'er  injuries  due  to  violence  the  urethra  is  generally  involved. 
The  accompanying  conditionE  have  been  discussed  under  injuries  of 
the  tirethra,  so  we  will  merely  state  here  that  the  laceratioR  or  partial 
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frscture  of  the  corpora  cavemots  k  frequently  associated  with  reteot 
of  urine,  which  makes  it  necessary  to  lay  the  affected  parts  freely  open, ' 
dear  out  the  blood-dols,  sultire  the  laceration  in  the  urethra,  and  fasten 
a  catheter  into  the  bladder  to  prevent  the  urine  gaining  access  to  the 
lacerated  urethra  and  causing  urinarj-  in^tration. 

In  luxation  of  the  penis  the  organ  is  pushed  into  the  scrotum,  under 
the  sltin  of  the  upper  portion  of  the  thigh,  or  upward  over  the  pubic 
bone  iLuxatio  penis  scrotatis,  }emoraiis,  kypogastrica).  In  these  cases, 
loo,  the  urethra  may  be  lacerated.  The  penis  must  be  brought  back  to 
its  normal  position,  the  wound  opened  freely,  hemorrhage  arrested  by 
ligature  or  suture,  according  to  the  nature  of  the  case,  and  the  condition 
of  the  urethra  carefully  attended  to,  a  catheter  being  retained  if  injury  c^^ 
any  extent  has  bt-cn  inflicted.  " 

In  order  to  satisfy  morbid  sexual  impulses  foreign  bodies  [metal  or 
celluloid  rings,  for  example]  are  sometimes  drawn  over  the  penis,  and. 
owing  to  interference  with  the  venous  outflow,  remain  firmly  fastened 
behind  the  glans  so  that  they  cannot  be  removed.  It  is  frequently  im- 
possible to  free  the  penis  without  surgical  inter\-cntion.  The  strangula- 
tion must  he  mcised,  a  grooved  director  passed  under  the  ring,  and  the 
latter  remo\'ed  with  forceps,  saw,  or  file.  ^- 

BALANITIS,  (BALANOPOSTHITIS,)  GONORRHCEA  OF   THE 

GLANS.  ^ 


Suppurative  inflammation  of  the  superficial  mucous  membrane 
covering  the  glans  pen)»,  the  coronary  sulcus,  and  the  inner  layer  of  the 
forestdn  is  called  balanitis. 

The  most  frequent  cause  of  tliis  loath^me  disease  b  uncle«Jiliness» 
the  secretion  from  Tyson's  sebaceous  glans,  which  is  very  profuse,  accu- 
mulating and  becoming  decomposed.     In  the  uncleanly  balanitis  is 
often  due  to  the  accumulation  of  gonorrhoal  pus  beneath  the  prepuce. 
In  addition  to  these  causes  the  pus  of  a  soft  or  hard  chancre,  viol' 
coition,  condylomata,  herpes,  eczema,  in  short,  any  form  of  irritation^ 
may  lead  to  inflammalion  of  the  mucosa  of  the  ^ans.    It  supervenes, 
however,  only  when  proper  cleanliness  of  this  part  of  the  body  is  neglect- 
ed.   If  the  glans  were  washed  twice  or  thrice  daily  there  is  scarcely  an; 
irritation  which  would  produce  inflammation.    Persons  who  have 
prepuce  never  get  balanitis,  their  mucous  membrane  having  been  coD' 
verted  into  epidermis. 
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In  the  beginning  the  patients  experience  an  annoying  sense  of  heal  in 
the  penis;  as  the  disease  progresses  this  sensation  is  converted  inio  one 
of  actual  p»m.  Generally  a  glance  at  the  organ  reveals  the  nature  of 
the  trouble.  The  prepuce  in  the  region  of  the  corona  is  distended,  and 
often  so  swollen  that  it  cannot  be  drawn  back  over  the  glans.  If  it  can 
be  retracted  a  profuse,  malodorous,  purulent  discharge  will  issue  forth. 
After  it  subsides  the  surface  of  the  glans  is  seen  to  be  reddened  in 
spots,  prone  to  bleed,  sensiliw,  t-rodcd,  and  deprived  of  its  epithelium. 
The  whole  prepuce  may  be  swollen  and  (edematous,  so  that  an  inflam- 
matorj'  phimosis,  or  if  the  foreskin  has  been  previously  reiraclcd,  s 
paraphimosi;^  results.  If  either  of  these  conditions  be  not  relieved,  gan- 
grene can  easily  supencnc  and  the  necrosed  parts  slough  away. 

After  frequently  recurring  balanitis  the  prepuce  gradually  becomes  so 
thickened  and  rigid  that  it  cannot  be  retracted  over  the  glans.  During 
coition  it  becomes  torn,  and  as  the  lacerations  and  cracks  heal  more  and 
more  contraction  takes  place. 

A  very  unpleasant  complication  of  balanitis  is  the  formation  of  prepu- 
tial calculi.  They  are  composed  of  thickened  smegma  and  deposits  of 
urinary  salts.  Urethral  calculi  may  also  be  deposited  in  the  preputial 
sac  and  remain  there  because  of  the  narrow  orifice.  Preputial  calculi, 
then,  are  usually  the  result  of  balanitis,  but  may  alw  be  its  cause  when 
they  originate  from  the  urine.  'I'hcy  are  capable  of  causing  great  pain 
and  may  interfere  with  coition;  therefore  their  removal  is  indicated. 

For  the  prevention  of  balanitis  a-s  already  mentioned,  nothing  but 
personal  cleanliness  is  usually  require-d.  If,  despite  regular  bathing, 
the  disease  shoulfl  begin  to  manifest  itself,  astringent  washes  may  be 
prescribed  in  order  to  diminish  the  secretion  of  llit:  glans.  Potassium 
permaogmate  i :  3000  or  aluminum  acetate  2  per  cent  are  useful. 

In  all  developed  cases,  too,  in  which  the  affection  is  not  complicated 
ivith  phimosis  it  is  best  to  employ  cleansung,  di^nfectant  wa.shc^.  The 
foreskin  should  be  drawn  back  and  tlie  penis  immersed  in  one  of  the 
above  mentioned  solutions,  or  in  corrosive  sublimate  i :  5000,  or  in  lead- 
water,  after  which  a  pledget  of  cotton  should  be  inserted  between  the 
perpuce  and  glans  in  order  to  keep  the  inflamed  surfaces  apart.  In 
case  the  foreskin  is  rather  too  narrow  to  admit  the  cotton  the  glans  may 
he  dusted  with  a  drying  powder  such  as  tannin  or  dcrmatol  [or  com- 
pound stearatc  of  zinc].  If  ulcerations  are  present  a  salve  cxintaining 
1-3  per  cent,  of  silver  nitrate         ted  after  lliorouf^  cli  be 

found  best  to  heal  them. 
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PBDIOSIS  AID  PARAPBDCOSB. 

The  tcnn  pbbDOlto  b  applied  lo  a  loodkioc  («<  pRpotU 
in  vhtdi  it  is  ImpoMlMr  lo  onnAer  thr  gbnt  p«Bi>  by  nxactnif  the 
(onskia.  Thb  cMMtrictioii  nwy  be  dtfaer  <*"^"''^<  or  kcqniRd  mad 
bofdiffavntdqpvts.  The  mort  pnHiotiaad  gnda  we  ibiBe  is  wUdi 
not  ncB  (be  end  of  the  i^am  cu  be  uDcovernl ;  m  caaci  of  udder^ 
retractioo  of  the  prepuce  b  pawUe  if  force  be  anployed. 

Tboe  UiUt  caac»,  howmr,  an  eaaljr  caorertrd  into 
phimoMs  bjr  ihe  tlightesi  veoereal  inlectioa,  or  even  bjr 
If  a  prefrace  previoutljr  nomul  becpma  cooMrkled  bjr  inflaniBadaa 
•ad  the  gUiu  alw  twcUi,  a  phinosi*  devdofM  *itboii|^  then  ms  do 
pmliipotitlon  prcvmt. 

Such  duflgc*  in  ihc  fonakin  and  glana  pcni>  may  be  occasioocd 
gooorrhua.  balanilU  (f.  v.),  chancroid,  chaocre,  condyiomala, 
growth*,  and  injufitrt,    The  exact  raiuc  of  a  p«rticular  case  will  of^S 
be  dctcrmtncd  only  a/tcr  the  phlnuMia  ha>  been  reduced. 

IMagnocb  of  thtit  afTccUon  i»  made  amy  hj  the  apfieaniore  of  the 
peni«  Mitl  (iiilure  to  rcinict  the  foreskin.  H 

Kvlirf  uf  the  tnndition  Ih  urxently  demanded,  ctpcrially  if  the  csoP 
ia  (Kit  known.  If  nt-'glixlnl  wlicgi  iderosis  or  a  nerpiginoua  soft  sore, 
for  cxAmfilc,  in  the  caukc,  great  ddormily  ol  the  \taia  and  sIm  fistulc 
majr  mull.  ^ 

A»  lo  in'Atment  an  aliempt  may  (tnt  be  made  to  secure  relief  by  dcdSf 
Uneift  and  the  wk  of  unli|)hlogi»tics.  The  |xniA  should  be  soaked  in 
ani[iie[ilic  M>lutionN  such  as  Icad-waler,  corro«ive  sublimutc  t:  5000* 
acetate  of  aluminum  a  per  cent,  and  some  of  ihc  fluid  injected  between 
Iht  forenkin  and  the  gbn^;  Ihe  jienis  »houJd  also  be  bound  10  the  ubdo- 
men,  rot  urderetl,  und  clothes  wrl  with  aluminum  acetate  solutioQ 
ap|>li<x].  If  iheM-  meaAun.>  fml.nnd  if  the  phimtoi;.  is  of  lonKdurttidlt 
HO  ihat  (here  U  no  prospect  of  thdr  proving  succcs&ful,  rccouirc  should 
be  had  to  operation. 

The  ojMTalion  for  phimosfH  \*  ca.«y  iind  free  from  danger,  »nd  ran  be 
done  under  Schleii  h's  infihriition  anieMtht-Ma.  A  dorvU  incision  divid- 
ing both  Inyent  of  the  foreskin  in  made  with  knife  or  M'issors,  using  a 
grooved  dlm^tor  as  a  gukle,  and  sutures  introduced  on  both  &idcs.  If 
the  prujiuce  i«  very  long  n  IrinnKuIiir  tlaji  nuiy  be  removed  from  each 
side,  Ihr  u\KX  ol  Ihe  lriiin>!le  Ining  Irtwunl  the  corona,  and  enough 
■uturcn  introtluced  to  control  hiemorrhagc  and  keep  the  edges  of  (he 
wound  a|uirt.  t 
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AnoihtT  mi'ihwi  i>  drtumdsion,  or  complete  removal  of  ihe  foreskin. 
The  foreskin  is  drawn  well  over  the  fjlan^,  forceps  applied,  and  the  por- 
tion anterior  to  the  bliidi-s  of  the  instrument  till  off  with  scissors  or 
knife.  The  mucous  membrane  a  then  di\-idcd  and  trimmed  around 
the  corona,  and  iht-  two  layer*  sutured  together,  [.^pply  the  forceps 
obliquely  from  above  downward,  so  that  more  skin  will  be  taken  from 
the  superior  aspect  of  the  penis  than  from  the  inferior.  A  sharp  knife 
makes  a  more  even  cutaneous  incision  than  scissors.  If  the  latter  be 
used  cut  quickly  »o  that  the  tissues  cannot  slip.  If  they  slip,  and  thus 
make  the  incision  uneven,  trim  the  edges  of  the  wound.] 

If,  as  frequently  happens  in  congenital  cases,  the  mucosa  is  adherent 
to  the  glons,  it  must  be  separated ;  and  if  adhesions  due  to  ulceration  arc 
present  they  also  must  be  broken  up. 

Still  another  complication  is  occasionally  obsenctl  in  congenital 
phimosis,  namely,  a  too  short  fnenum.  In  later  years  this  abnormality 
leads  to  imperfect  erections  of  the  penis.  The  frarnum  pulls  the  glans 
downward  and  the  former  is  then  eiisily  lorn  during  coition.  Simple 
division  with  the  knife  or  with  the  PaqueUn  cautery  generally  is  sufficient 
to  relieve  this  slight,  though  as  to  its  results,  important  abnormality. 

Paraphimosis  is  a  condition  in  which  the  prepuce  is  retracted  and 
fixed  behind  the  gtans  pc-nJs  in  such  a  munner  that  it  cannot  be  drawn 
forward.  It  is  often  caused  by  drawing  a  tight  foreskin  back  for  the 
purpose  of  washing  the  gluns.  The  result  is  an  annular  constriction 
arotmd  the  glans  which  causes  circulatory  disturbances,  namely,  ncdcma 
of  the  glans  itself  and  of  the  pR-pulial  mucosa,  producing  a  collar-like 
swelling  around  the  glans.  If  this  condition  is  allowed  to  continue,  in- 
flammation and  gangrene  of  the  parts  anterior  to  the  constricting  band 
can  easily  supcn'cne,  but  as  a  rule  gangrene  is  confined  to  the  strangu- 
hiting  ring  itself,  as  a  result  of  which  it  sloughs  and  thus  relie^-cs  the 
paraphimosis. 

In  e\er}'  ai>e  of  paraphimosis  nxluction  must  be  attempted  at  once  in 
order  to  prevent  more  serious  injury.  If  this  does  not  succeed  the  con- 
stricting ring  must  be  divided  in  one  or  more  places  until  the  glans  slips 
back  under  the  skin.  Antiphlogistic  and  antiseptic  applications  should 
then  be  made. 


CHANCROID  (ULCUS  NOLLE). 

Although  in  the  earliest  times  an  ulcer  of  the  genital  organs  character- 
ized by  purely  local  manifestations  was  recognised,  the  doctrine  that 
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the  soft  chancre  and  the  syyihilitic  sore  arr  identical  was  propagated 
at  the  time  of  the  great  epidemic  of  syphilis  at  the  end  of  the  fifteenth 
centun-.  Ba:uw:ran,  a  pu|Hl  ai  kicord,  was  the  founder  of  the  presently 
accepted  and  coned  theory  of  duality,  which  holds  that  the  soft  and 
hard  sores  are  due  to  two  distinct  pusons.  The  existence  of  a  mixed 
chancre,  a  <iorc  which  represents  both  infections  i^  ^hio  acknowl- 
edged. 

The  vims  of  chancroid,  although  probably  due  to  a  microdrgaiusm, 
has  as  yet  not  been  discoxx-red.  It  is  possible  that  the  bacillus  of  Ducrey. 
or  the  strcptobacilUis  of  Unna,  may  be  the  specitk  c:tiise,  idtbougb  the 
question  does  not  seem  to  have  been  decided  beyond  all  doubt.  Len- 
glet  states  that  he  has  reproduced  the  diii«use  by  inoculating  with 
cultures  of  this  bacillus,  but  bis  assertions  have  not  been  sufhdcntly 
tested.  Until  these  reports  are  confirmed  it  is  well  to  speak  of  the 
vims  of  chancroid. 

Infection  occurs  almost  always  by  direct  contact  during  sexual  in- 
tercoutM:;  indirect  conveyance  of  the  disease  by  clothing,  linai,  the 
fmgcr,  etc.,  taking  place  with  the  greatest  mrity.  Breaches  of  con* 
tinuity,  such  as  small  wounds,  excoriations,  and  ruptured  herpetic 
vesicles  favor  infeclion. 

A  characteristic  property  of  the  chancroidal  virus  is  its  power  to  pro- 
duce new  and  l)'pical  sores  if  thi-  purulent  secretion  of  the  ulcer  i&  ii 
oculatcd  into  another  part  of  ihc  body  or  transferred  to  a  hcahhy  person.^ 
After  the  chancrwd  has  become  healthy  and  is  granulating  this  property 
is  lost  and  no  inoculation  sores  can  be  produced.  The  action  of  the 
virus  is  always  local;  sj'stemic  infection  never  occurs,  .\ccotding  to 
some  authors  it  dilTcn  from  the  syphilitic  virus  in  that  it  is  communi- 
cable to  animals  (rabbits,  cats,  apfs).whilcas  is  well-known  animals  are 
not  susceptible  to  lues  [JullitTi  n-^scrts  that  he  has  reproduced  syphilis 
in  monki-ys].  According  to  others  the  chancroidal  virus  cannot  be 
transmitted  lo  animals. 

Symptoms.  The  incubation  period,  or  time  between  the  occur- 
rence of  infection  .ind  the  outbreak  of  the  sore,  is  very  brief.  Even 
within  twenty-four  hours  an  itching  sensation  may  be  felt  and  a  red- 
dened spot  be  found  upon  examination;  the  latter  soon  becomes  trans- 
formed into  a  papule  with  reddened  edges,  and  thi^n  rapidly  dex'elops 
into  a  pustidc.  As  soon  as  the  pustule  niptures  an  ulcer  is  formed. 
The  whole  occurrence  takes  about  three  or  four  daj-s.  The  ulcer  is 
usually  of  a  round  or  oval  form,  vnth  shaq>ly  defined  edges,  so  that  in 
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the  beginning  it  looks  as  though  it  had  been  cut  out  with  a  punch.  Its 
base  soon  becomes  covered  with  disrolored  necrotic  tissue,  the  surface 
being  slimy  ycUow  and  the  undermined  edges  red  and  inflamed.  We 
generally  first  see  the  disease  in  this  stage  as  the  nodular  and  pustular 
stages  often  pass  unnoticed  by  the  patient. 

The  ulcers  are  contmed  to  certain  areas;  namely,  those  parts  which 
are  subjected  to  the  greatest  friction  during  coition,  those  where  tears 
or  breaks  in  continuity  of  tissue  take  place,  and  those  vvhert;  the  penis 
is  covered  only  by  mucous  membrane  or  thin  skin.  Therefore  they  are 
frequently  found  on  the  fnenum  and  in  the  deprcs^on  on  dther  side  of 
it,  in  the  coronary  sulcus,  on  the  free  edge  of  the  prepuce,  and  at  the 
orifice  of  the  urelhra.  They  seldom  occur  any  distance  back  in  the 
urethra.  Occasionally  they  are  observed  on  the  shaft  of  the  penis  and 
even  on  the  scrotum  or  thigh. 

The  soft  chancre  is  characterized  by  its  multiplicity.  The  ulcers 
frequently  coalesce  and  cause  wide-spread  destruction  of  tissue,  un- 
dermining the  fnenum  and  completely  perforating  it.  If  the  framal 
is  eroded  se\*ere  haemorrhage  occurs.    The  virus  bdng  auto-in- 

ulablc  new  sores  are  frequently  formed  on  contigous  parts. 

In  confyrmily  with  the  nature  of  its  progression,  its  tendency  to  heal 
or  to  spread,  the  chancroid  is  ded^piatcd  as  atonic,  inflammator)-,  phage- 
dienic,  serpiginous,  and  gangrenous. 

The  atonic  chancroid  shows  neither  an  inclination  to  heal  nor  a  ten- 
dency to  spread,  remaining  in  the  same  condition  and  of  the  same  size 
for  weeks  or  months- 

The  inflamed  chancroid  is  surrounded  by  a  reddened,  (edematous 
tone;  as  a  result  of  the  accompanying  swelling  phimo^  can  easily 
develop. 

In  phagcdsenic  chancroid  there  is  a  gradual  and  steadily  progressive 
molecular  destruction  of  tissue  which  may  last  for  many  weeks.  The 
ulcer  has  no  inclination  to  heal,  but  instead  shows  a  proclivity  to 
spread  over  the  surface  of  the  tissues;  it  does  not,  however,  invade 
their  depths. 

Serfnginous  chancnMds  are  those  in  which  the  sloughing  advances  in 
a  ccnain  direction,  the  surface  preWousty  affected  healing  as  the  process 
advances,  repair  thus  following  disintegration. 

A  gangrenous  chancroid  is  one  in  which  the  afFcctcd  tissue  rapidly 
undergoes  mortiftcatnn.  The  base  is,  covered  with  a  black  or  grayish 
black  eschar.    l*hc  gangrenous  process  extends  deeply  so  that  serious 
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mutilation  of  the  penis,  as  welt  as  lucmorrha|;cs,  may  result, 
form  of  gan};n'nL'  h  not  lo  be  confused  with  (hat  duv  to  circulator}' 
turbance  such  as  arc  catiMxJ  by  phimosis  iind  paraphimosis 

Diagnosis.  The  presence  of  a  sore  on  the  penis  can  of  course  be 
determined  by  inspcrlion;  it  i«  to  be  diffcrcntiatctl  from  other  alTectioos 
occurring  on  the  same  parts,  and  above  all  from  ihe  priman-  lesion  o£. 
syphilb. 

From  a  practical  iminl  of  \-iew  ihe  difTerrntiation  is  not  so  important, 
because  if  the  sore  be  syphilitic  iis  recognition  will  in  no  way  alter  the 
inevitable  result,  namely,  the  development  of  constitutional  syphilis. 
So,  too,  the  question  is  generally  not  of  great  significance  as  concenu' 
ireatmcnt,  for  both  soft  and  hard  sores  arc  accustomed  to  heal  under 
the  same  Ihreapcutic  measures.  'ITicre  arc  cases,  howcxer,  in  which  it 
is  of  vaJue  in  respect  to  treatment  to  make  a  differential  diaf^nosis,  and 
this  is  especially  desirable  in  reference  to  prognosis  and  the  certainly 
demanded  by  patients  concerning  the  natunr  of  their  malady. 

The  following  criteria  enable  us  almost  always  to  detenninc  whether 
we  arc  dealing  with  a  chancroid  or  a  syphilitic  chancre. 

The  incubation  period  of  the  syphilitic  sore  is  much  the  longer,  the 
first  manifestutiuns  not  occuring  before  Ihe  fourteenth  day  after  in- 
fection [the  average  period  intenening  between  inoculation  and  the 
time  at  which  the  patient's  uUcntion  is  attracted  to  a  leaon  on  his  gcn^ 
ilaJs  may  be  stated  as  twenty-one  days.  In  many  instances  there  is 
no  doubt  that  examination  by  a  careful  obscnx-r  would  reveal  the 
presence  of  an  incipient  sore  several  days  earlier].  It  must  be  remem- 
bered, however,  that  a  chancre  may  begin  as  a  soft  sore  and  afterwards 
assume  its  specific  character  (mixed  chancre), 

The  primary  lesion  of  syphilis  is  harder  than  the  chancroid, 
although  if  ihc  latter  has  been  cauterized  repeatedly  it  ma>'  become 
indurated;  there  arc,  moreover,  soft  sores  which  arc  subsequently 
followed  by  syphilis. 

Chancroids  haw  a  more  abundant  secretion  than  chanres,  producing 
pus  very  freely;  they  arc  multiple  in  coniradislinclion  lo  the  primary 
legion  of  syphilis,  which  is  single;  [he  glandular  swelling  which  accom- 
panies the  chancroid  is  painful,  [has  a  tendency  lo  suppuratcj,  and 
generally  unilateral,  ^eliiU*  that  associated  with  syphilis  is  indolent 
usually  alTects  both  sides. 

Oftentimes  disintegrating  gummala  present  the  appearance  of  fi 
soft  sores.    If  they  fail  to  yield  to  ordinary  treatment,  mercury 
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potasiiiiiin  iodide  should  be  tried,  as  under  their  use  gumnuta  ix^adily 
heal,  but  chancroids  an.-  not  influcncL-d. 

Tuberculous  and  lupoid  ulcers  should  be  differentiated  from  Ihe 
chancroid  by  the  historj-  of  the  case.  Disintegrating  carcinomata 
hardly  enter  into  the  rjucslion,  although  their  separation  from  syphilitic 
ulcerations  is  not  always  easy;  indeed,  I  have  seen  one  case  in  which 
amputation  of  the  penis  was  ad^'i5cd  on  account  of  a  supposed  card* 
noma  heal  rapidly  under  large  doses  of  potassium  iodide,  and  thus 
manifest  its  syphilitic  nature. 

Lastly  herpes  progcnitalis  must  be  mentioned.  It  is  a  harmless 
aSectioQ  characterized  by  an  eruption  of  groups  of  vesicles,  which  soon 
burst  and  form  small  superficial  erosions.  Tlicy  heal  spontaneously 
in  a  few  daj-s. 

Prognosis.  The  progno^s  of  chancroid  is  almost  without  excep- 
tion favorable.  Only  the  serjiiginous,  phagedenic  and  gangrenous 
form  can  cause  exten^w  destruction  of  the  the  penis,  and  thus  alann 
both  patient  and  surgeon.  Generally,  however,  even  these  severe 
forms  can  be  subdued. 

Treatment  Abortive  treatment  of  chancroid  can  be  recommen- 
ded only  when  the  patient  comes  under  observation  very  early  in  his 
disease;  then  the  sore  may  be  touched  with  zinc  chloride  or  copper  sul- 
phate, or  a  concentrated  solution  of  these  salts  applied  on  a  pledget  of 
cotton  or  lint.  In  rare  cases  this  method  will  prevent  further  develop- 
ment of  the  ulcer,  but.  on  Ihe  other  hand,  iherc  is  danjjer  of  its  causing 
inflammation  and  oedcmatous  swelling  of  ihe  neighboring  parts.  For 
this  reason  the  slower  and  more  cenain  antiseptic,  disinfectant  treat- 
ment, which  is  free  from  danger,  is  to  be  preferred. 

Bichloride  of  mercury  1:5000  and  copiwr  sulphate  1:100  are  most 
useful  applications.  The  penis,  with  the  foreskin  well  relracicd, 
should  be  soaked  four  times  daily  in  one  of  these  solutions,  and  if  there 
is  sufficient  space  between  foreskin  and  glan-s  a  line  pedgci  of  cotton 
wet  in  the  solution  should  be  insertt'd.  Under  this  medication  the  ulccn 
become  clean  and  rai)i<lly  Ileal. 

If,  by  reason  of  his  occupation  or  olhcr  drcumstance*,  the  patient 
cannot  practice  this  rcglmrn,  we  must  be  content  to  let  him  use  the 
bichloride  solution  momine  ■flcr  dr>'ing  ihe  sores 

dust  them  with  i  sc  drugs  iodo- 

form slill  reir  cumarin. 

If  the  fnen  con&iric* 


184  DISEASES  OF  THF.    UBETHKA    AND  PFXIR. 

tions  of  the  foreskin  are  pn^st-ni  the  best  aod  quickest  way  to  orercomc 
them  is  by  division.  Often,  however,  deanliness,  re»i,  and  the  use  of 
antiphlo^stics  will  suiTice.  Indolent  ulcers  should  be  frrquently 
painted  with  tincture  of  iodine,  and  scriHginous  aorcs  cauterized  with 
chloride  of  zinc,  or  scraped  with  a  sharp  curette,  burned  with  the 
thermocauter)',  and  dressed  with  alcohol  awl  iodoform.  L'nna's 
mercurial  and  salicylic  acid  plaster  is  sometimes  of  ecrvicc. 

NEW  GROWTHS  OF  THE  PENIS. 

Upoma,  fibroma,  and  sarcoma  may  develop  in  the  skin  and  coa- 
nectix-e  tissue  of  llie  penis;  the  first  two  are  exceedingly  rare  and  the 
last  docs  not  occur  vcr)'  often.  The  sarcomata  grow  from  the  fibrous 
septum  between  the  corpora  aivernosa.  Cysts  in  the  skin  of  the  penis, 
alhcreroma,  cnchondroma,  and  a  form  of  osteoma  proceeding  from 
the  fibrous  layer  of  the  corpora  cax'cniosa,  have  also  been  observed. 

Ail  of  these  tumors,  however,  arc  of  much  less  frequent  occurence 
than  condyloma  and  carcinoma. 

When  condylomata  are  isolated  or  arranged  in  small  dusters  they 
do  not  offer  any  dilTicuItics  as  regaids  diagnosis  and  treatment.  They 
are  easily  recognized  as  fine  papillarj-  excrescences,  and  should  be 
removed  and  the  base  treated  with  5  per  cent  resorcin  in  order  to 
prevent  rccurrenci'. 

In  other  coses  the  disease  is  so  neglected  thni  large  tumors  develop, 
resembling  malignant  cauliflower  excrescences,  and  covering  the  entire 
glans  or  even  ihe  sliaft  of  the  penis.  They  di-sintregratc,  decom- 
pose, and  form  ichorous,  stinking  masses,  thus  giving  rise  to  a  condi- 
tion which  often  leads  one  to  doubt  whether  he  is  not  dealing  with  a 
true  carcinoma.  To  difleientiate  in  these  doubtful  cases  cut  off  a  few 
of  ihe  tumors;  whereupon,  if  the  condition  is  benign,  normal,  though 
perhaps  atrophied  skin,  will  be  found  on  the  glans,  the  atrophy  being 
due  to  long-continued  pressure  by  the  tumor.  [If  deemed  desirable  a 
small  mass  may  be  cut  away  and  examined  microscopically]. 

Papillary  excrescences  perforating  the  epidermis  and  extending  into 
the  deep  tissues  are  to  be  considered  as  carcinomata.  Their  most 
frequent  form  is  the  squamous-ccUcd  cpiihcHoniii,  which,  owing  to  the 
formation  of  multiple  papillary  excrescences,  together  with  di^tegration 
and  generation  of  foul  secretion,  soon  assu'  wul  (oimidable 

aspect,  and  gradually  invades  the  *  roT- 
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"  pora  cawmosa  and  sometimts  cvm  penetrating  the  urethnt.  Of  more 
seldom  occurence  is  the  soft  fomi  of  cancer,  the  medullary  carcinoma, 
which  in  its  incipiency  appoirs  a&  circumscrihed  nodules;  these  soon 
disintegrate  and  form  sanious  ulcerations,  which  horribly  disfigure  and 
mutilate  the  penis. 

The  prognosis  or  carcinoma  of  the  penis  depends  entirely  upon  the 
stage  in  which  the  patient  comes  under  treatment.  If  no  metastases 
arc  present  a  remarkably  large  number  of  patients  can  be  perma- 
nently cured.  Unfortunately  the  cases  are  seldom  seen  early  enough. 
Generally  metastases  are  present,  which  first  affect  the  inguinal  glands, 
later  the  glands  of  the  pelvis  and  those  along  the  iliac  vein. 

The  treatment  of  new  growths  of  the  penis  is  entirely  surgical.  In 
the  case  of  fibromata,  myomata,  cysts,  and  osleomata  the  tumors  should 
be  removed,  as  much  of  the  penis  as  possible  being  spared. 

Condylomata  which  have  attained  large  size  must  be  removed.  By 
proceeding  cautiously  it  will  generally  be  possible  to  preserve  the  penis 
intact. 

In  dealing  with  carcinoma  conservative  procedures  cannot  be  prac- 
tised, amputation  of  the  penis  bnng  necessary,  and  the  line  of  ind«Jon 
being  carried  into  healthy  tis.sue  whenever  praclicAble;  indeed,  if  the 
Litter  requisite  be  impossible,  operation  might  better  be  left  undone. 
Before  deciding  upon  operation  it  is  well  to  recall  ihe  fact  that  syphilis 
may,  under  certain  conditions,  cause  large  tumor-Uke  ulcerations  on  the 
penis,  and  if  doubt  exists  to  give  energetic  doses  of  ]>otassium  iodide. 
[Here  again  microscopic  examination  of  a  small  piece  of  tissue  is  trf 
value]. 

Amputation  of  the  penis  is  performed  in  two  ways,  according  as  the 
organ  must  be  removed  in  its  mobile  ponion  or  from  the  roots. 

To  amputate  in  the  mobile  portion  draw  the  skin  well  back  and  sever 
the  organ  with  one  or  two  sweeps  of  the  scalpel,  cutting  well  back  in  the 
healthy  tissue  behind  the  tumor.  Catch  the  spurting  vessels,  especially 
the  dorsal  artery  of  the  penis  above  and  ihc  artery  of  the  urethra  below, 
with  ha-mostadc  forceps  and  tic  them,  draw  the  end  of  the  urethra 
somewhat  for»-ard,  notch  it  at  two  oppoi>ile  points,  and  join  it  to  the 
skin  of  the  penis  by  a  few  sutures  made  to  include  the  corpora  cavernosa. 
A  short  catheter  should  be  introduced  into  llie  urethra  and  fastened 
keep  the  wound  from  being  contaminated  with  urine. 
"orpuH  spongiosum  may  be  separated  from  the  corpora 
Uleil  a  little  anterior  to  the  line  where  the  latter  are 
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cut.    This  procedure  makes  th«  urethra  wmcwhat  longer  and  reduces 
the  liability  of  retraction. 

The  results  obtained  by  the  usual  operative  procedures  arc  frequently 
UDsatt^factor)-  as  regards  their  costnctic  effect,  and,  moreover,  (he  patient 
is  often  annoytxl  by  dribbling  of  urine  u|K>n  the  scrotum  and  thighs. 

In  order  to  a\'oid  tlicM;  unpleasant  features  Witzd  has  devised  the 
followinf;  in^-nious  operation. 

;Vn  extensive  oval  incision  is  nuide  through  the  skin  on  the  dorsal 
surface  of  the  peni»,  a,  dap  disM'cted  ujt  and  tumi-d  l>ack,  the  dor&al 
vessels  lifted,  and  the  corpora  cavernosa  cut  throu|{h  down  to  the 
urethra,  which  ts  then  divided  a  centimeter  anterior  to  ihent.  Each 
corpus  cavemosum  is  now  closed  by  a  row  of  vertical  sutures  passed 
throufjh  their  tibruus  cR|»ule,  the  rosultinn;  line  of  suture  thu>  bnng 
horizontal.  This  manner  of  suturing  draw's  the  urethra  somewhat 
upwards,  but  in  order  to  carr>'  it  still  further  up  over  the  stump  a 
buried  silk  suture  is  passed  through  its  anterior  end.  The  suture  is 
made  lo  traverse  the  fibrous  capsule  of  (he  corpora  cavernosa,  the 
I>eriurethral  tissue,  and  the  su])cr6cial  portion  of  the  wall  of  the 
urethra,  allliouKh  it  rioes  not  encroach  upon  the  mucous  membrane. 
The  orifice  of  the  urethral  stiunp  now  lies  at  the  base  of  the  flap.  A 
»lit  )  of  a  centimeter  long  is  made  in  tlie  flap  and  the  urethra  drawn 
through  it.  The  posterior  surface  of  the  urethra  is  now  divided  for  the 
distance  of  ^  centimeter,  and  the  new  external  urethral  orilice  formed 
by  suturing  the  edges  lo  the  skin.  The  flap  is  then  drav,-n  down, 
trimmed  if  necessary,  and  sutured  to  the  skin  on  the  under  ade  of  the 
peniii.     Only  a  few  sutures  arc  required. 

The  scar  is  on  the  under  ^de  of  the  stump,  so  that  the  urine  is  dis- 
charged in  the  normal  manner.  Hy  properly  trimming  and  adjusting 
the  dorsal  flap  all  un^i^htly  folds  of  skin  are  done  away  with.] 

If  the  penis  has  to  be  removed  at  its  root,  the  stump  should  not  be  left 
in  the  natural  place  because  excoriations,  t-c/ema,  etc.,  will  be  produced 
by  the  inevitable  wcllinji  which  results.  Thienich's  method  of  makitig 
a  longitudinal  incision  in  the  midline  of  the  ix-rineum,  fn-cing  the  root 
of  the  penis  from  its  surrounding  tissue,  severing  it,  drawing  the  stump 
into  the  inci^on  and  suturing  it  there  should  be  adopted.  The  urethral 
opening  will  then  lie  just  in  front  of  the  anus. 

The  operation  for  carcinoma  of  the  penis  cannot  be  cont4deir 
plete  unless  all  diseased  inguinal  glands  arc  rcmo\'cd.   The  * 
alion  is  reached  by  making  a  large  incision  parallel  to  P 
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menl,  •'"'^  " "•^"'^^^TMmttnih ■•  to  the  first .  following  the  course  «f  the 
femoriU  vein.  The  skin-fops  thus  formed  are  {lissccicd  up  and  a  care- 
ful enucleation  of  the  {(lands  made.  The  glands  are  silualrd  alongside 
the  vein  and  often  grow  around  it.  In  some  cases  it  is  possible  to  spare 
the  vein,  but  in  others  it  ha*  to  be  ligutcd.  This  part  of  the  operation 
is  much  more  difficult  than  the  simple  amputation  of  the  penis  above 
described. 

ELEPHANTIASIS. 

This  disease  is  rare  and  is  observed  after  f^norrhora,  stricture  or 
injury,  and  also,  as  Kdnig  has  dcmonsiralcd,  in  persons  from  tropical 
countries  in  whom  there  is  no  ncoi^nizable  cause  for  ils  development. 
The  elephantine  masses  attain  their  characteristic  form  as  the  result  of 
repealed  inflammation  of  the  lymphatic  vessels.  The  lumor,  which 
most  frequently  originates  from  the  prepuce,  soon  invades  the  skin  of 
the  penis,  and  may  assimic  enormous  dimensions,  sometimes  reaching 
below  the  knees.  The  penis  itself  may  not  be  damaged,  so  tliat  much 
of  it  can  be  pr»«er\-cd  when  the  jjrowlh  is  rt-moved. 

Before  operating  a  cord  should  be  lied  around  the  root  of  the  penis. 
After  splitting  the  penis  on  its  dorsal  surface  it  can  be  learned  whether 
the  prepuce  alone  or  the  penis  itself  is  affected.  The  amount  of  tissue 
which  can  be  saved  will  be  determined  by  tht  supcrlicial  and  deep 
extent  of  the  tumor.  In  desperate  cases  amputiition  of  tlic  penis  is 
necessary. 

CAVERNOUS  IKFILTRATION  AND  INDURATION  OF 
THE  PENIS. 

If  urethritis  extends  into  the  urethral  follicles,  inflammation,  or  fol- 
Uculitt&,  rc,-'ulls.  The  follicles  can  be  fell  as  small  nodules  about  the 
size  of  millet-seeds.  These  follicular  inlillralions  generally  undergo 
resolution,  but  they  may  proceed  lo  suppuration  and  discharge  into  (he 
urethra. 

Folliculitis  may,  however,  extend  beyond  the  follicles  and  involve  the 
perifoUicular  tissue.  With  the  exception  of  those  in  the  fossa  navl- 
cuUris  the  follicles  of  the  urethra  are  imbedded  in  the  tissues  of  the 
coipora  cavernosa.  If  the  inflammation  goes  beyond  the  follicles  and 
'^follicular  tissue  cavernous  infiltration  is  the  resuU.  Hicsc  in- 
les,  which  are  now  in  relation  with  both  the  urethra  and  the  penis, 
£velop  into  nodubr  protuberances  which  terminate  in  resolution 
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just  as  the  follicles  do,  or  rupture  into  thv  urethra,  break  extc-mally, 
or  even  empty  ihemseK'cs  in  both  directions.  In  addition  to  these  cir- 
cumsnibed  cavernous  inliltrates,  diffuse  inflanimatioo  of  the  corpora 
cavernosa  also  occurs.  If  the  process  is  scute  it  may  undergo  rcsolutic 
or  proceed  to  suppuration. 

Instead  or  terminating  in  either  of  these  ways  it  may  become  chronic 
and  cause  induration  and  formation  of    fibrous  tissue,  as  a  result  of 
which  permanent  interference  with  erection,  which  may  be  sufficient  to 
cause  impotence,  is  jinxluccd.     All  these  conditions     folliculitis,  acute, 
circumscribed,  and  diffuse  cavernitis — may  begin  during  any  stage  of 
urethritis  from  the  acute  to  the  chronic,  and  also  during  the  dcveloi>-i 
ment  of  a  stricture.    The  degree  of  alteration  produced  in  the  urethra 
depends  ujion  the  eittent  of  the  induration.     The  slowly  dewlojMng, 
painless,  chronic  thickening  of  the  corpora  cATCmosa  may  become  so  : 
large  as  to  extend  completely  around  the  entire  circumference  of  both 
bodies  and  thus  cause  flexion  of  the  penis  during  erection.     The  thick- 
ening may  occur  dther  as  one  or  more  nodules  or  as  a  lamina.    It  may  | 
be  limited  to  one  corpus  cavcmosum,  but  in  many  instances  it  effectsJ 
both. 

In  making  the  diagno>i»  lues  must  be  thought  of  as  in  this  disease:] 
gummata  may  be  present  in  the  corpora  cavernosa.    DiCTcrentiation  ] 
is  important  in  respccl  to  treatment.    The  gummala  j-ield  readily  to 
antisypbllitic  treatment,  while  induration  of  the  cavemouft  bodies  due 
to  chronic  circiunscribcil  or  diffuse  inflammation  is  not  influenced  by 
it.    Inunctions  of  mercurial  ointment  or  applications  of  mercurial 
plaster,  mo).st  compresses,  electricity,  and  tlie  use  of  Urge  sounds  may  . 
be  tried  in  an  elTort  to  brin^  about  resorption,  although  the  result" 
obtained  by  these  measures  is  slight. 

LYMPHANGITIS. 

Inflammation  of  the  lymphatics  of  the  penis  usually  follon-s  gonor-'] 
rhoea  or  chancroid;  in  rare  instances  it  results  from  some  other  caus^ 
bdngduc  to  injury,  heqws,  or  balanitis.    The  infecting  orgimisms  gen- , 
erally  pass  through  the  lymphatics  without  producing  any  disturbance, ' 
just  as  the  gonococcus  passes  through  the  vas  deferens  withnli^ecting 
it,  the  inflammation  first  manifesting  itself  in  the  ojiiiiidyir        ^^Kvp- 
tional  cases,  however,  in  which  the  lymphatic  vt-sstls  i  mc  ■ 

or  two  sensitive,  conJ-like  swellings,  varying  in  size  fr 
lead-pencil  and  presenting  nodular  enlargements  i 
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from  one  another  can  be  felt  and  seen  along  the  dorsum  of  the  penis. 
'Hie  skin  over  these  cords  is  generally  somewhat  infill  rated  and  red- 
dened. Under  appropriate  treatment  the  process  almost  always  under- 
goes resolution,  the  hard  cords  becoming  gradually  softer  and  smaller 
and  the  entire  infiltrate  becoming  absorbed.  It  is  vcr\'  unusual  for 
suppuration  to  ensue.  When  it  occurs  it  is  confined  to  the  little 
intumescences,  which  become  convened  into  small  abscesses  about  the 
size  of  a  bean. 

Treatment  consults  in  rest  and  elevation  of  (he  penis.  It  should 
be  bound  to  the  abdomen  and  cloths  wet  wilh  aluminum  acetate 
applied;  at  night  an  application  of  mccurial  ointment  may  be  made. 
If  an  abscess  breaks  it  is  treated  according  to  general  principles,  being 
cleansed  mth  sublimate  solution  and  dusted  with  iodoform. 

LYMPHADENITIS. 

If  pathogenic  niicrourganism&  invade  the  lymph  glands  as  a  result  of 
injury  (excoriations,  hcrpes,scratchcs),or  infection  (gonorrhcea,  ulcers), 
they  may  pve  rise  to  an  inflammatory  and  infectious  process.  Espe- 
cially in  chancroid  is  this  the  case,  the  glands  becoming  enlarged  and 
painful  and  showing  a  tendency  to  suppurate.  In  gonoirha-a  this  com- 
plication is  much  rarer,  and  when  it  does  occur  usually  remains  station- 
ary, seldom  progressing  to  pus-formation.  In  syphiliB  it  is  still  rarer, 
the  virus  establishing  itscif  in  certain  glands  and  producing  only  in- 
significant swelling.  Therefore  it  is  as  a  complication  of  chancroid 
that  we  most  frequently  see  glandular  swellings  of  considerable  size; 
they  are  generally  unilateral,  rarely  bilateral.  In  gonorrha'^a  the 
enlargement  is  not  so  pronounce<l,  affects  both  sides,  and  as  a  rule 
remains  stationary,  while  in  syphilis  it  manifests  itself  as  a  chain 
of  small  isolated  glands,  which  are  like  a  siring  of  pearls  imbedded 
beneath  the  skin. 

These  glandular  tumors  are  situated  in  the  groin  for  the  reason  that 
the  lymphatic  vessels  of  the  penis  empty  into  the  inguinal  glands. 

.\s  long  as  the  inflammatory  proces-s  is  confined  to  the  glands  thcm> 
selves,  the  latter  arc  freely  mo\'able  under  the  skin.  They  vary  in 
size,  some  bdng  as  small  as  a  pea,  others  as  large  as  a  hazel-nut.  If  the 
periglandular  connective  tissue  becomes  involved  the  whole  picture  be- 
comes changed.  The  tumor  is  no  longer  movable,  being  replaced  by 
an  indurated,  painful  swelling  which  makes  it  impossible  to  detect  in- 
dividual glands.    If  the  inflammation  advances  liquefaction  of  the 
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tisftun  occurs,  the  {utin  tncrcas(r<i,  and  movrment  of  the  thigh  bccomn 
tlilTiculti  notwithstanding  itiis,  howci-t-r,  fluctuation  is  not  ditcctaUe" 
because  the  pas  lies  too  deep  in  thelii»uie».  It  worksite  wny  to  the  iiur- 
face  slowly,  causinj;  the  skin  o\-cr  the  tumor  to  become  tense  and  red- 
dened, and  making  ii  gradually  thinner  jtnd  thinner,  so  that  if  tfa«j 
atxHresb  is  not  oiH-nal  it  breaks  externally  of  its  ou-n  accord.     It  fan 
rare  for  only  a  tingle  gland  to  be  thus  affected;  generally  sc%'er;it  are 
involvcrl,  although  it  may  be  impossible  to  isolate  them,  as  the 
absces&cs  which  they  produce  become  confluent. 

Ii  these  suppurating  buboes  arc  not  operated  upon  considerable 
'damage  to  the  groin  may  result.  The  entire  sktn  down  to  the  thigh 
may  be  undermined.  .-Vftcr  spontaneous  rupture  artd  discharge  of 
the  nedrotic  ti>.sue,  I'tslulous  tra<:ts  often  persist  after  heaiing  has  taken 
place.  When  due  to  chancroid  the  sujipurating  bubo  may  assume  u 
specific  character,  as  it  is  infected  with  the  chancroidal  vims.  The 
lesion  is  then  known  as  inguinal  chancroid.  It  may  become  scrpi^ous, 
phageda-nic,  or  gangrenous  exactly  the  same  as  simple  chancroid. 

The  diagnosis  of  inguinal  bubo  presents  no  difficulties.  Its  diCcr- 
entiution  from  hernia  might  possibly  urtMc,  but  the  soft  clastic  character 
of  the  latter  tumor,  its  alteration  in  si/.c  when  ihc  patient  coughs  and 
likewise  when  he  changes  from  the  upright  to  the  recumbent  posture, 
the  recluciblcnoss  of  the  tumor,  or  if  it  be  irreducible,  the  tympanitic 
note  which  it  emits  ujjon  percussion,  and  finally,  if  it  be  strangulated, 
the  phenomena  of  intestinal  obstruction  and  the  small  frequent  pulse 
assure  a  correct  dilTcrential  diagnosis.  J 

The  prognosis  of  inguinal  bul)o  is  always  favxirablc.  ^ 

Treatment  is  governed  by  the  nature  of  the  causative  ailment  and  by 
the  stage  in  which  the  disease  comes  under  obscr\-alion.     Knlargedi 
lympbAtic  gUnds  caused  by  syphilis  require  no  other  treatment  than  I 
rest  and  inunctions  of  mercurial  ointment  or  the  application  of  Unna'sl 
mereurial  jilaster.  I 

Similar  treatment  is  suitable  for  gonorrhoea!  bubo.  Kcst,  appli- 
catiDn;^  of  ice-water  to  which  a  little  acetate  of  lead  or  aluminum  has 
been  added,  together  with  the  nightly  application  of  mercurial  oinimmt 
or  plaster  as  long  any  danger  of  suppuration  is  feared  are  ap]  :  j 

thrcapeutic  measures,    Inlhc  later  stages,  when  the  ^amlstinuiin  ."        ■ 
icuUy  enlarged,  inunctions  of  iodine-vasogcn  or  pota^'sium  m 
ment  may  be  tried,  or  the  glands  may  be  painted  with  tinclurt 

These  antiphlogistic  measures  are  al^.  liiil:i  aiwi  in  buh 
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croidal  ori^n  provided  the  proc«ss  i»  1101  so  far  advanced  that  suppura- 
tioD  already  exists  in  the  deep  tissues.  In  the  latter  case,  and  also  if 
tenseness  and  discoloration  of  the  skin  re^-eal  the  presence  of  ])us  in  the 
superficial  tissues,  these  mcasuns  are  ineQcctive,  and  indsaon  must  be 
pmcliseil.  A  long  deep  cut  is  iTiaile  over  the  tumor  parallel  to  Pou- 
part's  ligament,  the  pus  liberated  and  the  abscess  cavity  tamponed  with 
iodoform  gauze.  Pockets  in  the  abscess  must  be  sought  out  and  ojiened, 
and  necrotic  cutaneous  bordere  cut  away;  it  is  also  a  good  practice  to 
scrape  out  the  abscess  with  a  sliarp  curette.  If  these  procedures  are 
omitted  fistula  may  result.  Any  (istubc  present  must  be  split  open  and 
curetted.  In  phagcdfenic  and  gangrenous  buboes  the  base  of  the 
wound  should  be  pow-dercd  with  iodoform. 

Kxcision  of  the  glands  before  the  occurrence  of  suppuration,  or  in  the 
beginning  of  suppuration  before  the  pus  has  broken  through  the  glan- 
dular capsule,  is  bring  practised  less  and  less.  The  lymph-glands  act 
as  protectors  \o  the  organism  and  removal  should  not  be  countenanced 
unless  it  is  actually  demanded.  If  a  ]mrt  of  them  can  be  preserved  ex* 
tripation  is  not  appropriate,  for  it  occasionally  happens  that  glands 
which  ha\'e  undergone  partial  suppuration  become  restored  without 
operation,  the  pus  in  thciii  being  rcsorbed. 

In  beginning  suppuration  the  abortive  treatment  of  Lang  or  Wclander 
may  be  tried,  .'\ftcr  puncture  and  evacuation  of  the  pus  I,ang  makes 
repeated  injections  of  a  small  i|uantity  of  a  J  per  cent  silver  solution 
into  the  tumor  willi  a  Pravaz  syringe  and  applies  a  moist  dressing, 
which  is  later  substituted  by  a  firm  compress.  Welander  ukcs  a  i  per 
cent,  solution  of  benzoate  of  mercury. 

(M.  K.  Taylor  injects  from  lo  to  4.0  minims  o(  carbolic  acid  solution 
of  the  strength  of  ten  grains  to  the  ounce. 

Iodoform  injections  in  the  tieatmeni  of  suppurating  bubo  were  first 
recommended  by  Hclmc.  The  method  was  somewhat  modified  by 
James  R.  Haydcn,  of  New  York.  an<l  ha*  been  extenM\-ely  practised  by 
Onillc  Horowitz,  of  Philadelphia. 

The  field  at  operation  is  rendered  surgically  clean  and  cocain  solution 
injected  over  the  bubo.  A  sharp  bistoury  is  then  plunged  into  the  ab- 
scess, the  pus  forced  out  by  tlrm  pri-ssure,  the  abscess- cavity  irrigated 
firM.  1vit:h.^y(lro|(eD  peroxide  and  then  with  bichloride  of  mercury 
I  been  Ihoroughly  emptied  a  syringeful  of  10  per 
in  is  injected,  a  cool  compress  applied  and  a  tirm 
The  jiatient  is  kept  (piiet  for  a  day  or  two.] 
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DISEASES  OF  THE  URINARY  BLADDER. 
ANATOMY  AND  PHYSIOLOGY. 

The  urinan'  bladder  lic»  in  the  inie  )>eh-i»  behind  the  symphysis  pubb, 
being  bounded  jxKiterioHy  and  lalerall)*  by  the  peritoQciiin  and  tlie 
oblitcralcd  umbilical  arteries  su]xrrioHy  by  the  urachus,  and  infcriorly 
by  the  proslalv  and  pelvic  fascia.  Its  ^ze,  form,  and  position  varies 
with  its  degree  of  fulne»&.  In  the  form  of  a  triangle  when  empty,  it 
ati&umvs  an  ovoid  shape  when  full,  its  shortest  diameter  extending  from 
before  b«cku'ard»  and  its  longest  running  from  above  downwards. 
Its  capacity  in  adults  varies  from  300  to  boo  cc.  ( 10  10  20  fluid  ounces  J. 

The  aoterior  surface  of  tbe  bladder  is  entirely  free  from 
peritoneum,  being  connected  to  the  abdominal  wall  by  a  thick  layer 
of  loose  connective  tissue.  Further  down  it  is  fastened  to  the  symphysis 
by  bands  of  firmer  connective  tissue  called  pubo-vestcal  ligaments. 
The  space  in  front  of  the  bladder  ftUed  with  loose  connective  tissue  is 
known  as  the  prevesical  space  or  the  space  of  Rctzius.  The  posterior 
surface  is  entirely  covered  with  peritoneum  which  separates  it  from  the 
rectum  in  tlie  mate  and  from  the  uterus  and  broad  ligaments  in  the 
female.  The  superior  surface  is  likewise  covered  with  peritoneum. 
The  inferior  surface  i»  in  relation  with  tlic  rectum,  the  prostate,  tbe 
seminal  vcsicli-s,  and  the  vasa  defcrentia. 

In  the  interior  of  the  bladder,  on  its  inferior  surface,  the  trigonum  of 
Lieutaud  is  seen,  which  is  bounded  by  the  ureteral  orifices  and  the  in- 
tenuil  orifice  of  the  urethra.  The  muscular  fasciculi  covered  with  mu- 
cous membrane  which  are  seen  projecting  from  the  inner  surface  of  the 
bladder  are  continuations  of  the  ureteral  musculature  and  arc  known  as 
the  iigamenlum  tntrr-urtifrkum. 

That  portion  of  the  bladder  in  which  ihe  urethra  commences  is  called 
the  neck.  It  is  encircled  by  the  internal  sphincter  muscle,  which  is 
formed  by  the  circular  muscular  fibres  of  the  bladder. 

The  bladder-wall  is  romjxBcd  of  a  serous,  muscular,  and  mucous 
coat.  The  naturx-  of  the  si-rosa,  which  is  identical  with  the  peritoneum 
covering  the  bladder,  has  already  been  described. 

The  muscularis  is  compoiseii  of  longitudinal  and  transverse  fibres 
which  cross  one  another,  and  when  more  fully  dct'clopcd  from  a  Irabe- 
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cular  reticulum  which  has  given  ihe  name  of  trabecular  bladder  or 
vessie  A  colonnes  to  those  bladder*  in  which  it  is  pn-seni. 

The  mucosa  is  pale,  being  somewhat  more  vascular  near  the  neck 
than  elsewhere.  It  has  no  villi  and  when  the  bladder  is  full  no  plica- 
tions. The  existence  of  glands  has  been  denied  by  Sappey,  but  others 
have  demonstrated  the  presence  of  small  rudimentary  mucous  folUcleSt 
especially  in  the  region  of  the  neck.  The  epithelium  of  the  mucosa  is 
cuboid  and  cylindric  in  the  deep  layers,  then  of  the  pavement  variety, 
while  the  most  superficial  portion  consists  of  large  squamous  cells. 

The  arteries  of  the  bladder  are  derived  from  the  hypojjastric,  some 
coming  direct  and  others  being  given  off  by  branches  of  the  internal 
iliac.  [The  superior  vesical  artery  is  ideally  the  unobUteraled  portion  of 
the  hypogastric  artery;  the  middle  vesical  is  either  derived  directly  from 
the  hypogastric  or  is  given  of!  from  the  superior  vesical;  thu  inferior 
vesical  is  a  branch  of  the  internal  iliac.  In  the  female  the  uterine  and 
vaginal  arteries  also  send  a  few  twigs  lo  the  bladder,]  They  anastomose 
on  the  outer  surface  of  the  bladder,  penetrate  its  wall,  and  from  a  vascu- 
lar net-work  beneath  the  mucosa. 

The  numerous  veins  form  a  triple  net-work,  one  set ,  which  is  especially 
larRt,  being  under  the  mucosa,  thv  second  intermuscular,  and  the  third 
subperitoneal.  All  these  vessds  unite  with  the  dorsal  veins  of  the  penis 
and  the  plexus  of  Santorini  and  eventually  empty  into  the  iliac.  This 
venous  system  is  slightly  developed  in  youth,  becomes  well -developed 
in  middle  life,  and  in  old  age  sometimes  grows  so  large  as  to  form  well- 
marked  glomeruli. 

The  lymphatic  vessels,  the  existence  of  which  has  been  denied,  empty 
into  the  lymphatic  glands  of  the  pcl\ns. 

The  ncr\cs  are  derived  from  the  hypogastric  plexus  and  from  the 
anterior  branches  of  the  third  and  fourth  sacral  nerves. 

The  sensibihty  of  the  body  of  the  bladder  to  touch  is  not  great. 

The  vesical  neck  is  much  more  i«enMtivc.  When  it  is  touched  wilh  a 
foreign  body,  such  as  a  sound  for  example,  conaderable  pain,  or  at  least 
a  desire  to  urinate,  i.s  generally  experienced.  In  diseased,  inflamed 
bladders  (his  sensibility  is  increased. 

The  sensibility  of  the  Wadder  <  >idcrabie.    When- 

ever a  certain  tjuantiiv  "*  ■"<'  varies  from 

300 10  500  cc.  {10  tr  urinate  is 

felt,  which  becon  net  feel- 

ing of  pain  if  thi  ibility  Ls 
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much  grtater.  There  are  iDflammatioos  of  the  mucous  membrane  or 
of  the  entire  bladder-wall  in  which  even  s  minimum  quantity  of  urine 
pves  rise  10  acute  piiin. 

In  response  to  this  irritability  of  distension  (lie  bladder  contracts. 
The  thicker  its  walls,  the  greater  its  power  of  rcMjitance.  Undvr  nor- 
mal conditions  it  seldom  ruptures,  but  if  deep  ulcerations  or  diverticula 
are  present  tearK  of  the  bladder  may  easily  result  (roin  pressure,  especi- 
ally ]>rcssurc  excned  from  without. 

Micturition  is  an  act  under  the  control  of  the  will.  The  theory  that 
the  vc«ral  contractions  producing  it  arc  caused  by  impingement  of  a  few 
drops  of  urine  upon  the  prostatic  urethra  is  erroneous,  as  thry  result 
from  distension  of  tlic  entire  vesyca!  wall. 

So,  loo,  the  prevalent  idea  that  the  vesical  mucous  membrane  does  not 
absorb  is  erroneous  and  not  to  be  accepted.  It  is  true  that  absorption 
takes  place  slowly  and  with  ditHculty  in  a  healthy  bladder,  but  yet  it  docs 
take  place  to  a  certain  extent.  An  inflamed,  hypergemic,  or  even  an 
ulcerated  bladder  absorbs  more  readdy  than  one  which  is  not  di^ascd. 
These  facts  must  be  considered  in  cocainizing  the  bladder. 

CYSTITIS. 

At  fHCscnt  we  understand  by  the  term  cystitis  an  inflammation  of  the 
bladder  due  exduMvely  to  infection.  The  bacteria  in  the  bladder 
cause  suppuration.  Therefore  in  e\xry  case  of  c)'stiti:&  pus  ami  micro> 
Organisms  arc  found  in  the  urine.  Whenever  pus  is  present  in  the 
bladder  bacteria  are  also  present;  bacteria,  however,  may  be  present 
without  producing  suppuration.  In  such  case*  we  have  a  condition 
known  as  bacteriuria. 

Certain  bacteria  occasion  cystitis,  although  certain  conditions  must 
be  present  to  prepare  a  favorable  soil  for  their  Rception  and  fjrowth. 
Such  predisposing  causes  are  trauma,  congestion,  retention  of 
urine,  or  a  combination  of  these  conditions.  Experiments  have  shown 
that  under  certain  conditions  pathogenic  microorganisms  can  be  intro- 
duced into  the  bladder  without  gi\-ing  rise  to  a  c>'Stitis ;  if  injury  be  in- 
flicted, however,  or  congestion  produced,  as  for  cicample,  by  occludin. 
the  urethra,  then  a  cyMitis  develops. 

When  cystitis  occurs  after  catheterization  or  the  passBCe  of  a  stone 
its  evolution  is  to  be  explained  by  the  fact  that  some  Injiliy,  howi-\*c 
slight  it  may  have  been,  was  inflicted  at  the  same  time  the  microAif^an 
isms  gained  entrance  to  the  bladder. 
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The  cystitis  which  supervenes  after  ingestion  of  cantharidcs,  or  after 
exposure  to  cold  may  be  accounted  for  by  supposing  that  the  congiistion, 
which,  as  Is  weli-known,  follows  the  use  of  thisdrug,  and  which  may  also 
be  caused  by  cold,  prepares  a  suitable  ground  for  microorganisms  al- 
ready present.  Repeated  violent  copulation,  masturbation,  constipa- 
tion or  hemorrhoids  may  also  lead  to  congestion  of  the  bladder. 

Old  people,  especially  proslatics,  are  more  subject  to  cystitis,  because 
they  do  not  completely  empty  their  bladder,  so  that  a  partial  retention 
of  urine  results  which  makes  it  possible  for  microbes  to  take  up  their 
abode  and  propagate. 

Which  bacteria  are  to  blame?  A  large  number  have  been  found 
or  named,  some  by  one  investigator  and  some  by  another.  We  will 
not  mention  them  all,  but  will  name  only  those  which  have  been  most 
frequently  observed.  The  following  microArganisros,  named  in  the 
order  of  frequency  with  which  they  are  present,  are  to  be  considered  as 
the  cause  of  cystitis:  bacterium  coU  communis,  streptococcus,  protcus 
Hauser,  bacillus  tuberculosis,  displococcus  urex  liquefaciens,  staphy- 
lococcus urea:  liquefaciens,  streptobadllus  anthracoidcs,  gonococcus, 
and  bacillus  ivphosus. 

The  formerly  prevalent  theory'  that  the  presence  of  a  ferment  which 
converts  urea  into  ammonium  carbonate  was  necc&sary  for  the  develop- 
ment of  c)'stilb>  has  now  been  abandoned.  Kovsing  maintained  that 
only  such  bacteria  as  generated  this  ferment  could  cause  cystitis.  We 
know,  however,  that  most  cases  of  the  disea.se  arc  a.*uiociated  nith  add 
uiinc,  a  condition  wUch  precludes  the  possibility  of  composition  taking 
place.  In  other  cases  it  may  and  does  happen,  but  iu  occurrence  is 
secondary;  as  a  primary  cause  of  cystitis  it  does  not  exist. 

The  question  as  to  how  the  bacteria  reach  the  bladder  now  presents 
itself  to  our  consideration,  and  in  answer  thereto  it  may  be  stated  that 
they  gain  access  by  four  routes,  namely,  through  the  urethra,  the  kidneys, 
the  blood,  and  the  wall  of  the  bladder  itself. 

First,  as  concerns  the  urethra,  it  is  to  be  borne  in  mind  that  a  whole 
series  of  microdrganls^ms  inhabit  the  heullliy  ureihra  of  bolh  sexes, where 
they  are  not  pathogenic,  or  at  least  remain  talent,  although  they  may 
become  virulent  if  they  get  into  the  bladder,  and  thus  supply  the  re- 
quisites for  the  development  i  In  this  manner  many  cases  of 
cysdtis  teri/.«(t  are  explained. 
If  urv*  hcea,  is  present,  the 
C!  'ood. 
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Thai  ihc  kidneys  sometimes  discharp;  microSrganisms  intothe  blad- 
der and  thereby  cause  cystitis  is  clearly  dcmonMrated  in  tubcrculoAts. 
With  the  cyeloscopc  it  tan  be  seen  that  the  primarj-  lesion  of  tuberculous 
cystitis  begins  around  the  orifice  of  a  ureter  communicating  with  a  tuber- 
culous kidney.  Like  conditions  duL-  to  other  organisms  can  be  demon- 
strated experimentally.  Thus  the  colon  bacillus  may  be  excreted  by 
the  kidncp  and  pass  into  the  bladder.  According  as  the  bladder  is  or 
i^  not  in  a  condition  of  receptivity,  a  cystitis  develops  or  the  bacilli  are 
carried  out  by  the  urine  without  doing  any  damage.  It  may  also  be 
assumed  that  microorganisms  are  in  like  manner  brought  to  the  bladder 
througli  the  blood-stream  or  lymph-channels  and  gix-c  rise  to  cystitis 
if  favorable  conditions  for  their  development  are  present. 

Finally  in  regard  to  a  path  of  infection  through  the  wall  of  the  bladder 
it  may  be  said  that  such  an  occurrence,  though  not  yet  certain,  is  never- 
theless most  probable.  Wrcden,  Posncr,  and  Reymond  have  endeavor- 
ed to  prove  it  experimentally,  but  their  conclusions  have  not  remained 
uodisjjuted.  I  am  of  the  opinion  that  bacteria  inhabiting  the  in- 
testines, such  as  the  colon  bacillus,  may,  under  favorable  conditions, 
— as  (or  example,  a  slight  leiiion  of  the  intestinal  wall,  or  congesiion-- 
penetrate  the  intestine  and  the  wall  of  the  bladder,  reach  the  interior  of 
the  viscus  and  give  rise  to  a  cystitis  proWdcd  the  conditions  necessary 
for  its  development  ure  present. 

Proceeding  from  the  point  of  view  that  cverj-  cystitis  is  infectious, 
and  furthermore  thai  a  condition  favoring  Ihe  occurrence  of  infection, 
be  it  congestion,  trauma,  or  retention  of  urine,  must  be  present,  we  can 
make  the  following  c]a.><siricution: 

1 .  Cystitis  due  to  fxtensinn  of  infection  from  neighboring  parti.  To 
this  class  belong  gonorrhoeal  cystitis  and  that  form  of  cystitis  so  com- 
mon in  puerperal  women. 

2.  Cystitis  formerly  known  as  cryplogenetic  or  idiopathic,  and 
which  wc  must  assume  to  be  due  to  the  passage  of  infectious  germs  to 
the  bladder  through  the  intestines,  the  blood,  or  the  kidneys.  Undt 
this  form  are  included  cystitis  due  to  cold  and  to  irritating  drugs. 

3.  Traumatic  cystitis  (caused  by  calculi  or  foreign  bodies). 

4.  Cystitis  with  retention  (caused  by  stricture,  hypertrophy  of 
prostate,  paralysis  of  the  bladder  of  central  ori^n,  tabes,  myelitis,  etc., 
anteriosclerotic  degeneration  of  the  vesical  musculature). 

5.  Neoplastic  cystitis. 

6.  Tuberculous  c%'slitis. 


CYSTITIS. 


197 


^ 


7.  Symptomatic  cystitis,  a  form  in  which  the  vesical  condition  is 
merely  a  symptom  of  some  constitutional  disease,  such  as  pyaemia, 
typhoid  fi-ver,  etc. 

From  a  practical  point  of  view  we  also  distinguish  between  acute  and 
chronic  cystitis,  cystitis  localized  at  the  neck  of  the  bladder  in  contra- 
distinction to  tliat  affecting  the  body  of  the  viacus,  and  the  circumscribed 
and  diffuse  forms  of  the  disease.  Wc  no  longer  speak  of  catarrhal, 
purulent,  and  h.-emorrhagic  cystitis  because  the  productsof  inflamma- 
tion, now  mucus,  now  pus,  now  blood,  or  indeed  a  mixture  of  the 
three,  represent  notliing  essential  to  the  disease. 

PATHOLOUICAL  ANATOMY. 

In  acute  cystitis  there  is  a  more  marked  vascularization  and  disten- 
sion of  vessels  than  in  health.  This  \s  seen  cspcdally  near  the  neck  of 
the  bladder,  the  ingonum.and  tlic  base.  The  mucous  membrane  is 
cedcmatous,  hypcrxmic,  and  in  certain  areas  spots  of  ecchymosis  arc 
t.  The  epithelium  is  swollen,  and  is  soon  cast  ofl  and  passed 
the  urine.  In  more  severe  grades  of  inflammation  the  disease 
extendi  into  the  deep  tissue  and  small-celled  infiltration  of  the  mucosa 
and  muscularis  nsults. 

In  chronic  cystitis  the  principal  changes  likewise  affect  the  trigonum 
and  neck  of  the  bladder.  The  mucous  membrane  is  gray  in  color,  and 
is  swollen,  thickened,  and  secretes  freely;  its  various  strata,  which  in 
health  are  closely  adherent,  are  now  almost  separated  from  one  another. 
It  b  deprived  of  supcrCcial  epithelium,  while  in  thedccpcr  strata  of  epith- 
elia  and  in  thesubmucosa  asmall-celled  infiltration  is  present.  In  some 
cases  typical  granulations  arc  seen  on  the  mucous  membrane,  and  wlien 
extensive  form  a  number  of  small  round  excrcasences;  in  other  cases  the 
mucous  membrane  presents  lillous  elongations  and  protuberances, 
which  may  be  mistaken  in  the  iTsloscofnc  picture  for  papillomata 
(cystitis  vegetans).  (Fig.  145.)  The  process  generally  invades  the 
deep  tissues  and  intiltrales  the  muscularis  with  smallcclls;  it  is  un- 
usual for  it  to  extend  beyond  the  muscular  coat  and  lead  to  a  peri- 
cystitis. In  very  severe  grades  of  cystitis  true  ulcerations  occur,  cir- 
cumscribed areas  of  the  epithelium  and  submucosa  becoming  gan- 
grenous and  sloughing  avmy. 

SVUFTOUS   AND   DIAOKOSIS. 

The  symptoms  of  acute  and  chronic  cystitis  differ  from  one  another 
only  in  intensity,  one  from  frequently  merging  into  the  other.     In  gen- 
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eral  the  dbcasc  b  dunctcriicd  bj-  thtrc  cudaul  srmptomi :  Stran- 
picy,  pun*  and  pus  in  the  urine.  The  raoce  •cote  the  inflammat 
the  mote  prooounccd  arc  the  inst  two  srmptaois,  while  the  mote  chr 
it  become  the  las  Duriced  they  air,  so  that  in  many  cases  of  chrooic 
cystitis  ibc)-  fail  mdrrly.  Pus,  howrvrr,  is.  invariable  picsent  in  the 
urine.  There  is  no  cystitis  withottt  pus.  This  dedantioo  stiD 
holds  good,  alihou^  cj-slocopy  has  tau^t  us  that  ve  must  make  a  little 
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cntKrcstwn,  for  It  has  thowii  lluti  tllttht  ttni«tr*  of  inAatumation  1 
'uxi\  by  b>']>irnrii)tu  oi  thr  iinKOiiK  ntcn\bran|^^hlU>t  >«ithout  thrrc' 
bciiig  any  |>uft  in  the  iirinr.    'V\\t'»v  |>ix>cdl^^M!^^|Htttidernl 
rather  as  the  prcctirMUa  oi  i'>'»llliii  lltni)  ^\'  if  ^^^^^^ 

Let   us  conftidrr   Ihr  *|>*'^1"'   lymiii'oj  ^^^^^Axhc 

strangury  In  ihiitwiiriUt^^  ilu^  |>itii«'^^^^^  ly 

wiihoul  ihc  i|uuiitlly^^^^^B|tn||  iH^'n^^^^B  4 

a  few  tcu)i]Kion(iils 
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characteristic  of  cystitis  that  the  urgency  of  urination  persists  day  and 
night,  although  it  b  not  ao  severe  at  night  as  during  the  day.  In 
this  respect  it  differs  from  the  urgency  of  nervous  origin,  which  causes 
a  desire  to  urinate  only  at  intervals  during  the  day  and  not  at  all  at 
night.  The  strangury  is  due  to  the  inability  of  Ihe  su-olleu  mucous 
membrane  to  expand  in  response  to  accumulation  of  urine.  For  this 
reason  it  is  most  severe  in  acute  cystitis. 

So,  too,  pain  is  chiefly  a  symptom  of  the  acute  form.  It  arises  before, 
during,  or  at  the  end  of  micturition.  In  very  acute  cases  it  is  most 
intense  before  the  act,  subsiding  as  soon  as  the  distension  of  the  bladder 
is  relieved.  In  other  case*,  t^pecially  those  in  which  the  infiammallon 
is  localized  at  the  neck  of  the  bladder,  the  pain  is  most  severe  at  the  end 
of  urination.  The  location  of  the  pain  varies,  it  being  felt  above  the 
symphysis  in  the  perineum,  and  especially  in  the  end  of  Ihe  penis.  It 
may  supervene  irrespective  of  micturition  upon  violent  physical  ex- 
ertion, riding  over  rough  roads,  etc. 

The  third  and  mo&t  constant  symptom  of  cystitis  is  purulent  urine. 
The  quantity  of  pus  varies  exceedingly.  The  more  diffused  the  in- 
flammalory  process,  the  more  copious  the  amount  of  pus.  If  the  patient 
urinates  in  several  glasses  the  urine  in  the  last  glass  wtU  be  the  most 
turbid,  because  it  contains  the  pus  which  sinks  to  the  bottom  of  the 
bladder  and  is  voided  last.  In  this  respect  it  differe  from  the  urine  of 
posterior  urethritis  and  urethrocystitis  (qui  vide). 

Blood  may  or  may  not  be  present  in  the  urine.  It  is  not  a  constant 
symptom;  in  general  it  may  be  stated  that  its  presence  is  exceptional. 
Reference  n-ill  be  made  to  it  again  when  considering  the  particular  forms 
of  c>-8titis. 

It  has  already  been  stated  that  in  tlie  majority  of  cases  the  urine  is 
add.  The  idea  that  the  urine  is  alwaj-s  animoniacal  has  been  enlirdy 
abandoned.  There  are  ca.ses —  usually  those  which  have  been  neglect- 
ed—In  which  the  urea  has  been  decomposed  and  ammonium  carbonat 
formed,  and  in  which  triple  phosphates  (ammonio-ntagnesiuni  phos- 
phate] arc  always  found  upon  microscopic  examination,  but  iWs  con- 
dition does  not  belong  essentially  to  cystitis.  Oftentimes  the  micro- 
scope reveals  nothing  but  pus. 

In  the  beginning  of  the  disease,  espedally  in  children,  it  is  not  un- 
usual for  a  slight  rise  of  temperature  to  occur,  but  as  the  disease  ad- 
vances the  temperature  becomes  normal  again.  In  subacute  and 
chronic  cystitis  the  temperature  is  almost  alwa)'s  normal,  and  any  eteva- 
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lions  which  take  place  arc  to  be  attributed  to  cxaccrbaUons  or  com- 

plicalions. 

As  some  of  the  prcviou<dy  mentioned  fonuH  of  cystitis  present  pccu- 
liarities  of  symplomutology  and  also  \'ary  as  to  their  prognosis  (hey 
should  be  accorded  further  consideration. 

Gonorrhoea]  cystitis  is  decidedly  benign  It  may  supervene  during 
any  stage  of  acute  or  chronic  gonorrhrra;  indeed,  c^cn  when  nothing 
but  a  lumplc  urethra]  catarrh  is  present,  that  is,  one  in  which  gonocooci 
no  longer  exist,  a  cystitis  may  suddenly  develop.  It  is  to  be  considered 
as  an  extension  of  the  urethral  inflammation  due  to  bacteria  pR-scnl  in 
the  urethra  after  the  subsJdcncc  of  the  specific  infection. 

The  symptoms  of  acute  gonorrhccal  c)'stitis  arc  laitirvlydiSrrent  than 
those  of  the  chronic  form. 

The  acute  form  appears  as  a  cystitis  colli  or  cystocoUitis:  severe 
strangury,  excruciating  pain,  especially  at  the  end  of  micturition,  pus 
in  the  urine,  and  usually  blood  also,  constilitutc  the  typical  picture  of 
the  disease.  The  strang\ir)-  is  of  the  most  severe  type;  it  manifests  it- 
self every  five  or  ten  minutes,  and  because  of  the  pain  associated  with 
micturition  it  becomes  unendurable.  It  robs  the  patient  of  rest  and 
sleep  and  soon  undermines  his  general  health.  If  the  urine  be  collected 
in  several  glasses  the  first  portion  will  be  found  the  most  turbid,  because 
it  contains  the  pus  from  the  bladder  in  addition  to  that  from  the  urethra. 
At  the  conclusion  of  micturition  a  few  drops  of  pure  blood  or  bloody! 
urine  arc  voided;  the  latter,  however,  may  be  absent,  lliis  so-called 
terminal  hemorrhage  is  characteristic  of  inflammatory  disease  at  the 
Deck  of  the  bladder. 

As  the  inflammator>'  process  becomes  chronic  urgency  of  urination 
and  pain  abate,  or  linally  subside  altogether,  leaving  nothing  but  the 
purulent  urine,  which  when  collected  in  separate  portions  is  found  grad< 
ua]ly  to  assume  the  character  of  the  urine  of  cystitis  corporis  as  the  in- 
flammation extends  more  and  more  from  the  neck  to  the  body  of  the 
bladder.  Occasionally  the  clinical  picture  is  different.  .Ml  sigo» 
biemorrhage  may  be  absent,  or  severe  bleeding,  such  as  ch: 
vesical  tumors,  may  occur.  'Iliia  fact  must  be  remembered  in  order  to 
guard  against  error.  This  form  of  Konorrhxal  cystitis  wift  QCpfl 
htcmorrhagc  may  lead  the  physician  to  think  that  he  is  d 
very  grave  malady ;  especially  is  this  the  case  when  a  liisf 
rhoea  is  not  obtainable.  It  must  not  beiorgotten  th.al  a 
are  often  unaware  of  the  cxistance  oflP^^^^hronit  ui 
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when  it  undergoes  an  exacerbation  may  extend  to  the  neck  of  the  bladder 
and  cause  the  above  mentioned  form  of  cystitis.  Furthermore  the 
favorable  effects  of  treatment  upon  gonorrhceal  or  post-gonorrhocal 
cystitis  sen-e  to  prevent  confusion;  it  is  plain  that  strangury  and  hem- 
orrhage from  other  causes,  as  for  instanci'  from  tumors,  arc  not  so  easily 
subdued. 

Cystitis  feminie.  The  ordinarj-  forms  of  cystitis,  such  as  those  du« 
to  gonorrhofal  infection,  calculi,  foreign  bodies.etc,  naturally  occur  in 
woman  as  well  as  in  man.  Here,  however,  it  is  our  purpose  to  consider 
that  form  which  occurs  especiaHy  in  women  without  the  presence  of  a 
distinct  assignable  cause.  This  idiopathic  cystitis  is  much  more  com- 
mon in  females  than  in  males,  and  is  probably  due  to  the  shortness  of 
the  female  urethra,  as  a  result  of  which  pathogenic  microorganisms 
more  readily  gain  access  to  the  bladder.  This  form  is  especially  com- 
mon during  pregnancy  and  the  pucrperium,  periods  in  which  the  dis- 
turbed circulator)-  relations  offer  exceptionally  fa%'orabic  conditions 
for  the  development  of  cysdtb. 

Its  symptoms  and  course  do  not  differ  much  from  those  of  the  other 
forms.  It  is  benign  in  nature  and  )ields  readily  to  appropriate  treat- 
ment. Generally  urjjency  of  urination,  pain,  and  pus  in  the  urine  form 
the  symptom-complex;  blood  is  seldom  voided. 

Cystitis  arising  from  exposure  to  cold  or  ingestion  of  canthrides 
likevnse  pursues  a  benign  course.  It  presents  no  pccuharity  of 
Symptoms. 

Traumatic  cystitis,  by  which  is  meant  those  forms  due  to  injury 
produced  by  calculi  or  foreign  bodies,  is  also  of  favorable  prognosis. 
Special  stress  is  to  be  laid  upon  the  circumstance  that  in  this  form  oftcner 
than  in  others  exacerbations  associated  with  great  pain  follow  ex- 
ercise and  exertion.  Kspecially  in  many  cases  of  cystitis  due  to  stone, 
ihc  so-called  \Tsical  spasms,  a  condition  in  which  the  patient  is  seized 
with  attacks  of  violent  convulsive  pain  in  the  hypogastrium,  manifest 
them5cl\L-s.  These  spasms  of  the  bladder  are  difficult  to  control  by 
internal  treatment.  On  the  other  liand,  if  the  source  of  the  c\il  can  be 
removed— the  stone  or  foreign  body  got  out  of  the  bladder— they 
Usitally  subside  very  quickly. 

Cystitis  accompanied  by  retention  of  urine  generally  pursues  a 

"our^e;  the  fact  must  never  be  lost  sight  of,  however,  that 

onic  cystitis  may  suddenly  become  acute.    .\ny  baleful  in- 

h  as  exposure  to  cold  or  excess  in  drinking,  may  cause  a 
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chronic  and  absolutely  painless  cystitis  to  Essume  an  acute  fonn.  It 
may  then  be  exactly  like  a  first  aiuck,  betog  acconpanicd  by  Kvere 
pain,  spasm  of  the  bladder,  etc. 

The  progncMts  of  cy«>litb  a»ociated  with  rrteatton  of  urine  depends 
upoD  whether  it  is  possible  to  relieve  the  retentioii.    We  have  coni«j 
lo  recognize  that  retention  is  one  of  the  coDditioos  which  favor  thei 
development  of  vesical  infection.    It  b  sclf-eiident  then  that  it  will  be 
especially  prone  to  cause  the  per^tcnce  of  an  already  emting  cyatit 
Thus  it  is  found  that  those  cases  in  which  retention  can  be  overcomi 
have  a  decidedly  favorable  coune,  whDe  iho&e  in  which  retentio 
persists  are  obstinate. 

Cystitis  due  to  stricture  of  the  urethra  almost  alwan  gets  well 
after  the  strirturc  has  been  sufTiciently  dilated.  Piosl;itics  are  relieved 
of  thor  vesical  catarrh— as  we  are  wont  to  call  the  chronic  cystids  from 
which  they  suffer — by  ^mple  treatment  as  soon  as  the  congestion 
engorgement  of  the  prostate,  and  with  it  the  retention  of  urine,  are  sutj 
dued.  The  same  thing  is  true  of  the  forms  dependent  upon  disease  i 
the  central  nervous  system  in  which  the  rcadual  urine  can  be  reduced 
or  done  away  with.  This  is  not  uncommonly  the  ca-sc  in  tabes,  ii^] 
chronic  myelitis,  and,  according  to  my  ov.-n  experience,  most  frequentl] 
of  all  in  spo&tic  spinal  paral>-sis.  Wlien  the  retention  persists,  as  foi 
example  in  advanced  cases  of  paresis,  or  when  the  residual  urine  of' 
prostatics  cannot  be  diminished,  then  the  cystitis  may  equal  il  in  pcr-^ 
sistcncy.  It  can  be  ameliorated,  but  seldom  cured.  The  course  of  i 
form  presents  some  peculiarities.  Its  excessive  chronicity  has  already 
been  mentioned.  Furthermore  it  is  worthy  of  notice  that  in  these  cases 
there  is  usually  a  considerable  degree  of  suppuration,  and  that  decom- 
position of  the  urine  takes  place,  the  urea  being  changed  into  ammo- 
nium carbonate.  The  urine  has  an  alkaline  reaction  and  free  alkali  ii 
the  form  of  triple  phosphate  is  found. 

If  we  remember  that  in  these  forms  the  bladder  is  generally  trabu^ 
cular,  its  walls  being  tilled  with  recesses  and  pockets  and  its  mucou 
membrane  being  invuginatnl  between  projecting  columns,  so  that  thi 
surface  is  greatly  incrca-^ed,  it  will  be  readily  understood  that  lar 
quantities  of  pus  can  collect;  moreover,  it  ftiU  be  apparent  that  such 
cases  are  very  hard  to  cure,  for  the  reason  th^flPfeKieria-^adea  urine 
remains  in  the  diverticula,  from  which  it  ttji^  io»  even 

the  most  thorough  irrigations. 

It  is  also  important  for  a  complete  un(^^^  > 
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emcmbcr  that  in  the  vast  majority  of  cases  the  bladder  has  undergone 
enormous  dilatation.  This  is  a  result  of  constant  pressure  exeited  by 
the  retained  urine  upon  the  bladder  wail.  The  d^ce  of  distension 
may  be  excccdinfjly  great.  I  have  seen  patients  whose  bladder  could 
hold  two  litres  [about  two  quarts]  of  urine  without  causing  ihcm  mater- 
ial uneasiness.  As  the  result  of  pressure  pouches  arc  formed  which  are 
often  larger  than  the  bladder  itself. 

On  Ihe  other  hand,  instead  of  being  dilated  and  distended  the  cavity  of 
the  bladder  may  be  compressed.  When  the  morbid  process  extends  to 
the  musculature  and  the  latter  becomes  markedly  hypertrophicd  the 
cavity  of  the  bladder  may  become  so  small  that  it  cannot  hold  more 
than  30  to  50  cc.  [i  to  ij  fluid  ounces].  Fortunately  this  'so-called 
coDceotric  hypertrophy  of  the  bladder  wall  is  exceptional  in  the  forms 
of  cystitis  already  described.  Wc  shall  refer  to  these  cicatricial  and 
contracted  bladders  again  in  our  article  on  vesical  tuberculous. 

The  cystitis  due  to  tumors  of  the  bladder  varies  greatly  in  its  man- 
ifestations, according  as  it  depcrKi-^  upon  a  benign  or  malignant  growth. 
In  the  first  place  wc  know  that  neoplasms  may  be  present  in  the  bladder 
without  producing  cystitis.  If  they  give  rise  to  haemorrhage,  however, 
cystitis  usually  develops.  The  growth  of  a  tumor  in  the  wall  of  the 
bladder  causes  circulatory  disturbances  whicli  favor  the  development  of 
infi-ction. 

While  the  cystitis  which  arises  as  a  result  of  benign  polypi  is  of  a  de- 
cidedly mild  character,  that  which  accompanies  malignant  growths 
is  difficult  or  impossible  to  control.  In  the  former  diss  only  slight 
pain  and  scarcely  any  urgcnc)-  of  micturition  arc  experienced;  the  fre- 
quent hemorrhages  are  due  to  the  tumor  and  not  to  the  cystitis.  When 
the  tumors  arc  removed  the  bladder  quickly  heals.  Even  though  the 
tumor  remains  Ihe  symptoms  of  cystitis  soon  disappear  under  appro- 
priate irrigations,  but  relapses  arc  prone  to  take  place. 

The  malignant  growths,  carcinoma  and  sarcoma,  tend  to  disinter^ 
grate.  The  products  of  disintegration  arc  retained  in  the  bladder  and 
supply  an  unfailing  source  of  infection.  Even  though  the  symptoms 
improve  exacerbations  due  to  the  same  cause  arc  not  long  deferred. 

We  will  not  enter  upon  a  discussion  of  ttiberculosis  in  this 
place,  because  wc  shall  consider  it  under  tuberculosis  of  the  bladder 
(^^(1  vide).  We  merely  state  here  tliat  it  is  the  most  pernicious  of  all 
forms,  that  It  is  characterized  by  imconquerablc  pain,  tenesmus,  bKm- 
orrhage,  and  an  almost  inxariable  contraction  of  tlie  bladder  which 


304 


DIBEASt:S  or  THE   UMNARV    BLADDER. 


greatly  dimint£hc&  its  capncily.  It  is  upon  this  form  (hat  all  our  ther- 
apeutic efforts  arv  often  wrecked  —efforts,  too,  which  ia  nearly  all  other 
formit  of  cystitis  are  crowned  with  more  or  Ins  success. 

The  French  school  has  made  a  still  more  minute  classification  of 
c>-stitls,  havinf;  described  what  they  term  painful  and  membranous 
formii  {{yslitf  JoHloureuse,  cyHtU  memhraneust).  The  firsi  i»  character* 
ized  by  cxccsiuve  patn  which  cannot  be  controlled  by  the  ordinary  ther- 
apeutic mca!)ure<i.  I  deem  it  unwise  to  separate  this  form  from  the 
others  for  the  reason  that  any  cystitis  may  suddenly  become  wry  pain-, 
ful.  Many  of  tltcM  cases  are  probacy  tuberculous,  but  the  diajjnosis^ 
is  not  made  because  the  presence  of  bacilli  cannot  be  demonstrated. 
Some  believe  that  in  many  such  cases  there  has  t)cen  a  pericystitis,  and 
that  the  adhesions  on  the  exterior  of  the  bladder  are  responsible  for 
the  p«in. 

Membranous  cystitis  is  peculiar  in  that  large  shreds  or  masses  of' 
mui-ous  mciiibruac  ure  discharged.    The  same  (hinj;  is  known  to  take 
place  in  tn6ammation  of  other  organs,  large  pieces  of  cphithelium  beingi 
cast  off.    TItis  form  of  c)'stitis  presents  no  other  peculiarities. 

In  conclusion  it  should  be  mentioned  that  cystitis  also  occurs  in  very 
young  children.  1  hav-e  seen  gonorrh<ral  c}-stiti$  in  a  boy  of  two. 
Cystitis  is  more  common  in  girls,  in  whom  it  is  evident  that  infection 
occurs  through  the  ^-ulvn. 

The  diagnosis  of  cystitis  is  exceptionally  easy,  there  being  scarcely 
any  disease  which  can  be  more  readily  and  surely  recognized.  If  stran- 
gury and  painful  micturition  exist  and  pus  derivvd  from  the  bladder  ia  ; 
present  in  the  urine  the  diagnosis  is  assured.  A  careful  anamoesis, 
together  with  a  more  complete  examinaiion,  either  with  the  sound  or 
the  cysloscope,  or  byii>ean3  of  digital  [talpation,  will  then  enable  m  to 
determine  with  which  form  of  the  disease  wr  ha\x  to  do. 

The  only  question  which  can  cause  difBculty  is  whether  the  pus  i 
from  the  bladder.    May  it  not  come  from  the  urethra,  the  prostata 
the  pHns  of  the  kidney?    For  the  solution  of  this  problem  the  urine] 
should  alwa\-s  be  collected  in  glasses,  as  other  \Tssds  do  not  permit  thej 
<ktect)on  of  slight  turtudity-     .\lwa>-s  have  the  patient  urirule  in  Mo] 
glasses.    The  6rsJ  portion  in  the  second  glass  will  represent  the 
from  the  bladder,  the  last  portion  that  from  the  bladder  and  ki^ 
If  pus  is  prr-^ent  only  in  the  first  glass  it  is  surely  from  the 
its  nci^boring  glands,  such  as  the  prostate. 

But  if  the  urine  in  the  secnad  glass  is  doudy  then 
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can  be  only  from  the  bladder  or  kidneys,  or  perhaps  from  bolh.  The 
differential  diaKnosis  between  cyslilis  and  pyelitis  may  be  exceedingly 
difficult.  We  shall  refer  to  this  matter  again  in  our  article  on  pyelitis. 
Here  wc  shall  merely  emphasize  the  fact  that  painful  micturition,  stran- 
gury, and  alkaline  urine  containing  but  litllc  albumen  ptunt  to  cystitis. 
It  must  not  be  forgotten,  however,  that  in  most  cases  of  cystitis  the  urine 
is  acid,  so  that  the  teaching  which  formerly  prevailed  to  the  efTecl  that 
the  reaction  of  the  urine— it  being  add  in  pyelitis  and  alkaline  in  cystitis — 
furnished  an  infallible  means  of  riifTcrcntalion  can  no  longer  be  accepted. 
Very  little  can  be  determined  from  miscroscopic  examination  of  the 
urinary  sediment,  for  in  pyelitis  nothing  but  pu»-ceUs  muy  bepresent,a& 
b  the  case  in  cystitis;  in  cystitis,  too, all  forms  of  epithelium  may  be  ob- 
served, and  those  derived  from  the  deep  layers  of  the  uretlira  and  blad- 
der were  formerly  supposed  to  be  the  characteristic  type  of  cells  from 
the  renal  peUis. 

I  consider  that  great  help  is  derived  from  the  effect  produced  by  treat- 
ment. Every  form  of  cystitis,  with  the  exception  of  those  caused  by 
tuberculosis  and  malignant  growths,  is  benefited  by  irrigation  of  the 
bladder,  but  this  irealmeat  has  no  effect  upon  suppurative  disease  of  the 
renal  pelvis-  l-Tnally  cystoscopy  and  catheterization  of  the  ureters  olTer 
the  most  important  and  trustworthy  means  of  diagnosticating  bctwcca 
the  two  affections.     Both  will  be  discussed  under  pyelitis. 


tREATHENT. 

The  treatment  of  cystitis  is  a  very  gratifying  task,  because  thedisea.se 
is  one  which  is  always  susceptible  of  amelioration  and  one  which  can 
often  be  entirely  cured.  I  premise  that  all  treatment  must  first  of  aJl 
be  directed  to  removal  of  the  underlying  cause.  Strictures  must  be 
dilated,  stones  or  foreign  bodies  rcmove<l.  If  a  suppurating  kidnej  is 
the  source  of  the  di-sca-sc,  cure  will  never  be  obtained  until  the  renal 
disease  is  mastered.  If  a  large  amount  of  residual  urine  is  present,  or 
if  paralysis  of  the  bladder  exists,regular  catheterization  b  the  prc-rctgui- 
Mte  to  a  possible  cure. 

Here,  too,  as  in  general  medidnc,  prevention  must  not  be  underrated. 
As  we  know  that  infection  is  the  cause  of  cystitis  we  must  be  on  the  alert 
to  prevent  its  occurrence.  Careful  washing  of  the  genital  organs, 
cspedally  in  woman,  but  also  in  man,  and  the  most  scrupulous  asepais 
in  catheterization  should  be  practised. 
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There  are  foar  pRDcipal  tbenpmbc  latmsam  at  ov  ■ffipt'  ia  tfar 
treaaaent  of  crclhis;  oMMtttf,  htponc,  iatamXt  local,  and  opcxmtive. 

Id  (he  tnaunait  at  acote  cndtk  caij  At  bM  three  are  ottploTcd. 
The  BjffftBic  iQcasuRS  Rsoftcd  to  ID  amte  cystitis  uuippnsc 
ajiplicatiom,  diet,  and  mt.  ItbaahiagbeeBkaowBthBtimnnthi 
an  excepckMtaDjr  bvoiahk  effect  apoo  the  bfadda.    Wc  use  it,  there'' 
fore,  b  all  raocdrahle  fonm;  «mfm  foO  faatht.  hoi  stx-baihs,  bol  cal- 
apUsras,  or  better  sdU  the  thennophore  appBcd  over  the  bladder,  usuall) 
itlieve  pain  and  stnagurf.    In  adJlicB  a  iwiikml  Set  dwald  be ' 
pwscribtd;  all  highly  swaanof  J  food,  mnstaid.  cfaees^  ladwhw,  p<ipgeat 
sauces,  etc.,  and  all  alcoholic  bettragea.  should  be  interdicted.    It  b 
better  for  the  patient  to  keep  his  bed  in  the  be^nmag  of  an  acute  c]r3dtb.| 
As  the  symptoms  abate  aod  the  tempentiire  becomes  Domal  be  may  be ' 
allowed  to  sit  up,  but  should  still  remain  in  bi»  toom. 

Of  remedies  administered  internally  the  lurtotics  boh)  6t$t  tank. 
They  lessen  the  senaibilitj  of  the  bladder,  thereby  dimtBBbiag  Ifae  num* 
bcT  of  painful  conlnctions,  and  thus,  by  traaquUKdag  the  bbuMcr, 
exert  an  in(Urect  curatin  effect.  Morplune,  opium,  or  belladonna 
should  be  ordered  in  pills,  powdeiB,  or  suppositories.  The  dose  is  de- 
termined according  to  the  general  rules  of  practice.  When  girea  in  the 
form  of  suppositories  i  somewhal  Ui^r  quantity  should  be  used  than 
otherwise,  because  all  the  drug  is  no4  absorbed.  As  an  internal  initial 
dose  cots  [\  gr^n]  of  tnoq)hine  or  0-005  [,',  grain]  of  heroin  may  be 
given,  and  the  amount  increased  as  necessary'.  The  following  combi- 
nation injected  into  ihe  rectum  by  meaR»  of  a  small  glycerine-syringe 
is  iTr)-  efficacious  in  rellex'ing  pain:  antip>-nn  1.0  [i>;  grains]  or  pyrami- 
doo  0.35  [3]  graiiu],  water  5.0  [1}  fluid  drachms]  laudanum  10  to  ae 
drops. 

Urinary  antiseptics  and  diluents  should  be  ordered  at  the  same  time. 
We  shall  refer  to  them  again  under  the  tiratmenl  of  chronic  cystitis. 

.\s  to  local  treatment,  that  h,  irrigation  of  the  bladder,  it  may  be  stated 
that  it  is  generally  cootraindicated  in  acute  c>-stitis.  The  remedies 
ju4t  mentioned  usually  suffice  lo  reliet-e  the  acute  symptoms  to  such  an 
extent  that  the  strangur}'  and  pain  become  insignihcanl,  the  only  essen- 
tial characteristic  of  the  disease  which  remains  bdng  pyuria.  When 
this  condition  obtains  local  treatment  b  appropriate. 

An  exception  to  the  rule  is  constituted  by  gonorrhontl  c)'sdtis.  This 
form  may  be  so  severe  and  obstinate  that  all  the  hygienic  mev  1 

internal  treatment  above  mentioned  fail  to  reliex-e  the  pain. 
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doses  of  morphine  are  of  no  avaU,  Such  cases  should  he  treated  during 
the  acute  stage  by  irriRalmg  the  neck  of  the  bladder  with  a  solution  of 
nilralc  of  Mlvcr  after  ihc  method  of  Diday,  which  was  tleM:ribcd  in  the 
article  on  cystitis  colli  gonorrhotca  (qui  vide).  This  treatment  is  more 
effective  than  all  other  measures  combined.  A  few  irrigations  sufKce 
to  relieve  the  pain  and  considerably  reduce  the  suppuration. 

In  all  other  forms  of  cystitis  excepting  the  tuberculous,  local  measures 
are  to  be  employed  during  the  stage  of  severe  pain  and  strangury  only 
after  hygienic  measures  and  internal  treatment  have  failed. 

In  the  treatment  of  chronic  cystitis  the  same  hygienic  rules  ad%ised 
for  acute  cystitis  should  be  followed.  Restricted  diet  and  hot  baths  are 
especially  indicated  for  Ihc  exacerbations  which  so  often  occur  as  the 
result  of  exposure  to  cold  or  excess  in  eating. 

Of  the  remedies  administered  internally  the  narcodcs,  as  in  acute 
cystitis,  cannot  be  dispensed  mth,  because  throughout  its  protracted 
course  exacerbations  arc  constantly  occurring.  Whenever  pain  and 
strangury  are  absent  Ihere  is.  of  course,  no  indication  for  their  admin- 
istration. 

Drugs  which  enjoy  the  reputation  of  disinfecting  the  Uadder  and 
lessening  suppuration  therein  have  long  played  an  important  rAlc  in 
the  treatment  of  cystitis.  None  of  them  fully  accomplish  this  purpose, 
but  there  is,  however,  a  difference  in  their  xaluc. 

The  bal sarnies— oil  of  sandal-wix>d,  balsam  of  copaiba,  oil  of  tur- 
penlinc^are  to  be  avoided  as  a  rule,  because  they  are  badly  borne  by 
the  digestive  tract.  I  conadcr  their  administration  ad\-isablc  only  in 
gonorrhoea!  cystitis,  in  which  they  are  in  some  measure  beneficial.  If  it 
be  di-!Jrwi  to  try  them  In  the  other  forms  they  should  be  given  only  in 
moderate  doses,  say  40  dtx}ps  a  day,  and  only  for  a  short  time. 

A  very  old  and  highly  esteemed  dais  of  drugs  used  in  the  treatment  of 
cystitis  is  composed  of  certain  vegetable  substances,  such  as  buchu 
leaves,  couch-grass,  pareira  brava,  com-silk,  uva  urea,  alchemilla  and 
others.  The  best  of  these  is  buchu,  which  certainly  exerts  s  soothing 
influence. 

These  herbs  may  be  taken  in  the  form  of  tea,  several  being  mixed 
K^her  and  two  teaspoonfuls  allowed  to  each  cup  of  water.  The 
patient  should  drink  three  or  four  cupfuls  a  day.  Although  some  of 
the  good  effect  produced  may  be  due  to  the  fact  that  the  urine  is  diluted 
by  the  free  ingestion  of  fluid,  these  medicinal  teas  seem  to  exert  a  spe- 
cific sedative  and  astringent  action  which  is  not  produced  by  simple 
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diluents.  Care  should  be  I;ikeii  to  have  the  tea  actuaJly  boil  for  a  few 
miDutcs  and  not  merely  simmer,  as  by  the  former  process  the  active 
principles  of  the  herbs  are  withdrawn. 

In  the  treatment  of  cystitis  diluent  drinks  hold  a  rank  of  conaderabte 
importance.  It  is  evident  that  if  the  urine  is  well  diluted  accumula- 
tions of  pus  will  be  broken  up  and  more  easily  expelled.  We  may  pre- 
scribe diuretics  either  alone  or  in  combination  with  the  decoctions 
above  mentioned,  or  administer  diuretin  in  doses  of  0.5  [7^  grains]  three 
or  four  times  a  day;  if  preferred  certain  of  the  mineral  waters  may  be 
given.  The  waters  of  the  Gcoi:gc  Victor  and  Helena  springs  at  Wild- 
ungen,  Wemarz  spring  at  Briickenau,  Ober^lz,  Salvator,  Fachinger, 
OfTenbach,  and  Ems  are  alkaline,  and  when  drunk  in  large  quantities 
render  acid  urine  alkaline,  and  make  alkaline  urine  more  strongly 
alkaline.  They  have  a  decidedly  favorable  influence  on  chronic  catarrh. 
The  greater  pan  of  their  action  is  due  to  their  diluent  effect,  but  some 
may  be  due  to  the  specific  properties  of  the  waters  themselves.  As 
these  spring-waters  are  expensive,  Dr.  Sandow's  aruficially  prepared 
salts,  which  are  of  the  same  composition  as  those  of  the  natural  waters, 
may  be  ordered  for  patients  in  moderate  circumstances. 

.\  large  number  of  drugs,  among  which  may  be  mentioned  salicylic, 
benzoic,  camphoric,  carbolic,  and  boric  acid,  potassium  chlorate  and 
nitrate,  the  bal.samics,  arbutin,  (the  active  principle  of  uva  ursa),  salol, 
urotropin.and  hclmitol.  All  were  reputed  to  possess  the  property  of 
de3tTX>ying  bacteria  in  the  urine,  of  making  it  aseptic,  and  thereby  re- 
moving the  cause  upon  which  the  continuance  of  cystitis  depended. 
The  first  thing  to  be  remembered  .ibout  them  is  that  none  of  them  ful- 
filled that  which  was  expecied  and  di-sired  of  them.  Some  of  them, 
however,  have  a  decided  influence  over  the  bacteria  in  the  urine  and 
thus  cicert  some  action  upon  the  catarrh.  Even  though  they  cannot 
kill  the  bacteria,  they  inhibit  tlieir  development  and  prevent  increase  of 
their  number. 

According  to  my  experience  this  very  desirable  property  is  possessed 
solely  by  urotropin,  which  is  the  best  urinary  antiseptic  at  our  disposal. 
It  mjiy  be  given  in  powder,  tablets,  or  solution  in  the  dose  of  1-3.0 
[15  to  45  grains)  a  day.  Chemically  it  is  hcxamelhylcne-teiramin,  under 
which  name  it  is  now  on  the  market.  It  works,  as  I  have  proved,  by 
liberating  formalin  in  the  urine.  It  is  well  borne  and  only  rarely  pro- 
duces unpleasant  after  effects.  Burning  in  the  urethra  or  bladder,  and 
occasionally  the  appearance  of  blood,  have  been  caused  by  its  use,  but 
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ihdr  occutxrticc  is  most  exceptional;  generally  the  patients  csijcrienrt 
no  untoward  effecls  from  ihe  dnig,  being  uble  to  tolerate  it  for  months 
at  a  time.  When  these  ill-cilccls  manifest  themselves,  the  drug  should, 
of  course,  be  discontinued  for  a  shorter  or  longer  lime,  as  the  exigencies 
of  the  case  demand. 

The  next  drug  to  be  alluded  to  is  salol,  which  is  given  in  doses  of 
2-4.0  [k  to  I  drachm]  a  day,  and  which  is  eliminated  in  the  urine  as 
carbolic  and  salicylic  acid.  It  is  not  bonne  very  well  by  the  stomach. 
It  should  be  discontinued  at  once  if  the  urine  shows  the  presence  of 
carbolic  add. 

Chlorate  of  potassium  acts  well  now  and  then,  but  it  should  not  be 
used  because  of  its  poisonous  properties.  One  patient  can  take  large 
doses,  another  not  6%^^  the  smallest.  Unfortunately  we  catmol  tdl 
which  patients  will  tolerate  it  and  which  will  not. 

I  have  seldom  seen  any  good  follow  the  use  of  any  of  the  other  drugs 
mentioned.  Salicylic  and  camphoric  acid,  ihe  first  in  the  dose  of  3.0 
[30  grains],  the  second  in  the  dose  of  4.0  [60  grains]  daily  may  occasion- 
ally be  used  with  advantage.  SuJTicient  evidence  concerning  the  value 
of  the  recently  recommended  hclmilol  has  not  yet  been  gathered. 

In  isoliiccd  cases,  i-spedally  those  in  which  the  infection  is  not  severe 
and  the  formation  of  pus  in  Ihe  bladder  isMighl,the  previously  mention- 
ed hyf^eoic  measures  and  internal  medication  arc  all  that  is  necessary. 
If  the  charactcrof  the  urine  docs  not  soon  change,  if  its  turbidity  docs  not 
materially  diminish,  ihi-n  no  time  should  be  tost  in  resorting  to  local 
treatment,  which,  when  properly  conducted,  gives  most  admirable  re- 
sults. I  refer  almost  exclusively  to  irrij^dlion  of  the  bladder  with 
large  quantities  of  fluid.  The  instillation  of  a  few  drops  of  fluid  is 
hardly  ever  practised. 

Irrigation  of  the  bladder  has  a  twofold  object:  il  is  intended  simul- 
taneously to  cleanse  the  bladder  of  bacteria  and  accretions  of  pus 
adherent  to  its  walls,  and  to  stimulate  the  superltdal  layer  of  the  vesical 
wall  10  exfoliation,  so  thai  a  healthy  surface  from  which  regeneration 
of  the  tissue  shall  take  place  may  remain.  .As  for  internal  medication, 
so  Ukewise  for  this  purpose  a  number  of  substances  have  been  recom- 
mended, among  which  are  permanganate  of  potassium,  permanganate 
of  zinc,  sulphate  of  copper,  carbolic  and  salicylic  acid,  potajwium  chlo- 
rate, ichthyol,  l>-sol,  oxycyanatc  of  mercury,  bichloride  of  mercury, 
and  nitrate  of  silver. 

The  last  two  drugs  are  the  most  effective.  Bichloride  is  used  only 
14 
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in  exceptional  cases.  The  remedy  for  exceHence  rs  silver  nitrate. 
It  is  uaetl  in  solution  In  the  MrrntjCth  of  i  ;|;ooo-i  :500.  The  best  solu- 
tion for  geneml  um.'  is  i ;  looo.  After  the  bladder  has  beeo  emptied  by 
mean!)  of  a  catheter  it  U  filled  with  the  »ihTr  solutioat  as  much  bctog 
allownl  to  llow  in  through  an  irrigator  or  injected  with  a  syringe  as 
the  bladder  will  tolenite.  Undue  disteosion  of  the  or^n  should  be 
avoided.  For  \-er>'  sensilivT  bladders  it  is  better  to  use  a  hand  sy-ringe, 
but  for  large  dilated  ones  the  irrigator  is  to.  be  preferred.  It  is  impor- 
tant ihnt  the  bladder  be  completely  filled.  The  custom  tA  using  small 
quaniiito  of  lluiil,  from  50  to  100  cc.  [ij  to  3  fluid  ounces]  i»  in  the 
majority  of  cases  incorrect;  as  the  silwr  nitrate  must  come  in  con- 
tact with  all  |)art«  of  the  bladder  in  oider  to  dh>infect  it,  the  solu* 
tion  mu»l  then-fore  be  forced  between  all  duplicalurs  and  into  all 
reccMC*  and  divrriicula. 

Theae  silver  irrigalkMU  are  somewhat  painful  and  also  produce  more 
or  IcM  stmngurj'.  Thcreforr  is  It  not  vine  to  cmjiloy  them  daily.  I 
tddom  Ilm;  thrm  ofteiier  than  e\Yry  second  day.  It  U  well  lo  change 
lhvKitullon\u&lnK  the  uU-cr  on  one  occasion  and  a  milder  imgatioQ  on 
the  nest,  t5f  the  Imn-r  oxycyanatc  of  mercuiy  and  boric  acid  arc  the 
beat,  llir  Tint  beiiiK  uH-d  in  1 15000  solution,  the  second  in  a  3  per  cent 
solution.  Tlieir  general  eflect  i!i  to  cleanse  the  bladder;  curative  action 
hnji  iiiii  hn>n  nluervni.  .Ml  the  ottver  drugs  mentioned,  excepting 
bitrltlofdic,  may  he  Mricken  from  the  li?it  as  tbcy  do  not  eqtial  the 
lltver. 

Tht'  Itlrhlotifli-  U  nn  unusually  ac1i\T  remedy  in  \-esical  catarrh,  being 
rxicf^lliiKly  voIiiaIiIo  U»  necuHng  ihomujjh  di'unfection.  It  is  not  cn- 
lltrly  (iTv  liMiii  dimgrr  anil,  mureowr,  i.«  mi  iwiinftil  thai  it  should  be  used 
M  an  Irrlgnlion  ntily  In  exeeirtUwal  caties.  It  b  nn|>U.n'ed  in  the  strength 
nf  from  1  iicxioo  \n  1  ;jooo. 

It  hai  mndfml  nic  csitHchi  m'rrive  In  the  treutn^ent  of  bacteriuria, 
thai  ii>ndlll»n  lit  which  baitrrin  al^tiie.  without  ^xllular  elements  or 
puai«ra  found  In  llnMitlne,  If  Ihr  tmi-tcrU  come  from  the  kidnej-s.  an 
Ot'i'iiititui^  tvhli  h  t  liikvi'  iv|H'«iiill>  MTit,  ihen  the  employmenl  of  siib- 
lintitli'  iiiigAiiiuiii  U  iiimhIIi-hiI)'  lii>ill*)nid.  In  MH'h  cases  wc  must  l'i"\t_ 
our  ihi'iapiy  lo  the  InlrmnI  admtiiUlialhin  «t  uivitropin.  mM 

InKllUiitioiKitf  liirhliiitili'. UN  well  n*  iif  v\\vt  nitmte.hnw  »ftcnb|^^ 
rectimmondetl  for  giiwtal  illlluMe  i.v*illU.    Thiit  i»  the  s.ime  me) 
w-c  refenrd  lo  Hiidor  tlu>  in>atmetit  i>t  ipnwmhiva, «  few  drops  of  aj 
cent  silver  w.4utl(in,  or  a  1 1 1000  hlihliHVIe  i 
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the  fundus  of  the  bladder.  I  have  seen  ffxA  results  from  thb  method 
only  when  the  tnflammalion  was  localized  to  the  fundus,  that  is,  in 
cases  of  tuberculous  and  gonorrhtcal  cystitis.  In  all  forms  in  which 
the  body  of  the  bladder  is  involved — and  it  soon  becomes  affected  in 
gonorrhoeal  cystitis— I  recommend  irrigations  instead  of  inslillalions. 

As  already  slated  there  are  few  cases  of  cystitis  which  do  not  im- 
prove under  rationally  conducted  irrigation.  Even  the  severe  catarrh 
of  long  duration  which  is  associated  with  diverticula  of  the  bladder 
becomes  less.  If  a  case  proves  exceptionally  obstinate  and  the  usual 
measures  do  not  succeed,  then  I  advise  that  a  soft  catheter  be  fastened 
into  the  bladder  atid  the  viscus  irrigated  every  one  or  two  hours,  one 
irrigation  with  400  c,c.  [  13  fluid  ounces]  of  silver  solution  being  pvcn 
once  during  the  day,  and  boric  acid,  mercury  oxycyanate,  or  merely 
sterile  water  being  used  for  the  others.  More  frequent  use  of  the  silver 
is  100  irritating.  This  treatment  is  extraordinarily  effective.  Unfor- 
tunately, though,  the  patients  often  do  not  bear  the  catheter  well;  it 
causes  ihem  pain  and  they  desire  its  removal.  The  administration  of 
morphine  during  its  retention  may  scr\'c  to  make  it  tolerable.  Some  In- 
structions concerning  this  permanent  catheter  may  not  come  amiss. 
Its  outer  end  should  be  placed  in  a  vessd  containing  5  per  cent  car- 
bolic acid  or  1  per  cent  bichloride,  so  that  the  urine  may  be  di^nfccted 
and  new  infection  prevented  from  taking  place  from  without.  This 
is  the  more  important  because  whenever  a  catheter  is  allowed  to  re- 
main in  the  urethra  for  any  length  of  time  urethritis  develops.  FcKzcr's 
catheter,  or  the  self-retaining  catheter  desired  by  me,  are  appropriate 
instruments  for  use.  In  treating  old,  debilitated  inen  care  should  be 
taken  to  have  the  upper  part  of  the  body  raised  as  high  as  possible,  so 
as  to  guard  as  much  as  possible  against  the  development  of  hypostasis. 

In  case  all  of  these  moasures--ihc  hygienic,  the  internal,  and  the 
local — do  not  succeed,  then  we  pos.<4css  as  a  Ia.1t  expedient  certain 
operative  procedures.  These  consist  cither  in  opening  the  bladder 
and  draining  it  for  awhile,  or  in  addition  thereto  in  curetting  the 
mucous  iiiirmbranc. 

Formerly  ilie  practice  of  rapidly  dilating  the  sphincter  of  the  bladder 
in  the  female  by  means  of  Simon's  speculum  was  thought  well  of  for 
of  securing  drainage.     I  have  never  seen  any  great  advan- 
'rom  this  procedure,  and,  moreover,  think  that  thcreisdanger 
ing  incontinence  of  urine, 
lale  the  bladder  is  now  drained  by  a  colpocystotomy,  the 
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mucous  membrane  of  the  bladder  and  ^agiiia  being  sutured  together 
>o  as  to  establish  a  fistula-,  through  which  a  permanent  catheter  is  intro- 
duced and  the  bladder  cnc-rgi-ticiilly  irrigated. 

In  man  cither  the  boutonnitre  opening  (external  urethrotom)-)  b 
made  or  suprapubic  cystotomy  performed.  A  catheter  i»  fastened  into 
the  v.-ound  and  the  bladder  washed  out  with  the  medicated  fluids  already 
mentioned. 

As  to  curettage  it  can  be  performed  in  the  female  through  the  urethra 
without  opening  the  bladder.  In  the  male  cither  a  suprapubir  or  per- 
ineal cystotomy  has  to  be  done.  The  bladder,  chiefly  in  the  region  of 
the  neck  and  funduH,  h  freed  from  itii  fungosiiics  by  scraping  with  the 
curette.  It  is  only  when  a  suprapubic  opening  b  made  that  the  other 
parts  of  the  bladder  arc  acccs.*>ible ;  the  posterior  wall  cannot  safely 
be  reached  through  a  perineal  incision  nor  through  the  female 
urethra. 

My  opinion  of  these  various  procedures  is  thai  in  the  most  exceptional 
cases  drainage  may  be  indicated.  In  man  it  should  be  made  through 
the  perineum,  in  woman  through  the  vagina.  A  suprapubic  listi 
drains  the  bladder  badly  because  it  lies  loo  high.  These  artifk 
openings  sometimes  give  good  results,  and  arc  at  least  not  dangerous.' 
The  bladder  can  be  more  thoroughly  cleansed  througli  them  than  through 
the  urethra.  Notwithstanding  Ibis,  however,  they  should  be  reserved 
for  the  most  urgent  cases,  as  for  example,  those  which  are  exceedia^y 
painful  and  fail  absolutely  to  be  influenced  by  other  measures. 

Curettage  of  the  bladder  has  as  yet  been  too  little  practised  to  per- 
mit it  being  recommended  as  an  assured  method  of  treatment.  Should 
its  performance  he  deemed  advisable  the  suprabubic  route  is  the  one 
of  choice. 


TUBERCULOSIS  OF  THE  BLADDER. 

A  disease  of  extraordinary  importance  and  frequency,  and  one  whidl 
for  a  long  time  received  loo  little  attention,  is  tuberculosis  of  the  bladder, , 
Observations  made  within  the  last  five  or  ten  years  have  showed  that  i 
It  is  much  more  common  than  formerly  was  thought.     A  large  number 
of  the  obscure  so-called  cryptogenetic  cases  of  painful  cystitis  arc 
reality  tuberculous,  and  their  accurate  recognition  h  important 
cause  many  cases  can  be  cured  if  diagnosticated  early,  and  in  r 
the  patient  can  be  materially  benefited  and  his  cxistancc  renderf 
erabtc  once  the  nature  of  his  malady  is  rer^  ~''!d. 
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As  to  the  etiology  of  this  disease  it  may  be  stated  that  the  cause 
producing  it  is  the  same  as  that  which  gives  rise  to  tuberculous  in 
general,  namely,  infection  with  the  tubercle  bacillus.  The  fact  must 
be  eniphasiz»l,  however,  that  the  mere  passage  of  tubercle  bacilli 
through  the  bladder  does  not  suffice  to  produce  infection.  To  be  sure, 
there  is  a  form  of  excretory  vesical  tuberculosis  caused  by  the  passage 
of  tubercle  bacilli  through  healthy  kJdnm  into  the  bladder.  On  the 
other  hand,  there  arc  cases  in  which  the  organisms  pass  from  the  kid- 
neys to  the  bladder  for  considerable  periods  of  time  without  the  latter 
organ  becoming  diseased.  Therefore  it  would  seem  that  the  assump- 
tion of  a  certain  predispo^tion  to  infection  is  necessary  for  the  explana- 
tion of  the  development  of  this  malady.  We  must  also  refer  again  to  a 
statement  made  in  a  preceding  section  concerning  the  etiology  of 
cystitis,  namely,  that  trauma,  congestion,  and  retention  of  urine  are 
predisposing  factors. 

Another  opinion  prevails  among  strictly  orthodox  bac(eriologist6, 
according  to  whose  ideas  bacteria  move  i\-ilh  the  celerity  of  bullets  and, 
like  ihcm,  stop  wherever  they  strike.  To  these  gentlemen  predisposi- 
tion and  exposure  are  synonymous  terms.  In  our  folloK'ing  consider- 
ation of  tuberculoids  of  the  bladder  we  shall  prove  that  this  theory  is 
not  tenable,  and  shall  show,  moreover,  that  the  development  of  all 
forms  of  the  diM^ase  may  readily  be  explained  by  the  hypothesis  of 
susceptibility  to  infection. 

In  the  first  place  tuberculosis  of  the  bladder  is  as)-mplomatic  affection, 
that  is,  it  may  be  a  symptom  of  generalized  tuberculosis;  and  just  here 
it  may  not  be  amiss  <o  take  notice  of  the  fact  that  by  choice  tuberculosis 
attacks  more  than  one  organ. 

Tuberculosis  of  ihc  lungs  is  the  most  common  form  of  the  infection. 
That  the  \-esical  form  is  not  more  frequently  obsen-ed  in  the  subjects 
of  phthisis  is  due  to  the  fact  that  many  die  before  Ihc  bladder  becomes 
in^'Olved,  and  others  have  their  attention  concentrated  ujmn  their  pul- 
monary symptoms  to  the  exclusion  of  other  manifestations  of  their 
disease.  Yet  after  all  such  patients  presenting  vesical  symptoms  are 
not  rare. 

Next  to  tuberculosis  of  the  lungs  tuberculous  of  the  kidneys  is  the 
form  with  which  vesical  involvmcnt  is  most  frequently  associated.  In 
these  coses  infection  occurs  in  one  of  two  ways:  infectious  material  is 
cither  brought  directly  from  the  kidneys  to  the  bladder  through  the 
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ureters,  or  else  r^nal  and  vc^^icul  infection  takes  pUcv  independently 
from  a  primary  focus  in  the  lungs  by  way  of  the  blood  or  lymph-stream. 
In  their  clinical  manifestations  these  form*  differ  essentially  from  one 
another,  as  will  be  sho^Mi  later. 

Another  form  of  tuberculosis  of  the  bhtddcr  results  from  tubercular 
lesions  of  the  genital  organs  unassodated  with  any  other  foci  of  infection. 
Thus,  tuberculous  processes  may  extend  to  the  bladder  directly  from 
the  wrainal  ^essldc,  the  testicles,  the  epididymis,  or  the  prostate.  This 
form  of  development  is  easily  recogniEcd  because  tuberculous  lesions 
of  the  above  mentioned  organs  arc,  a.<t  a  nilc,  distinctly  palpable,  the 
seminal  vesicles  being  the  only  structures  not  readily  accessible  to  the 
examining  linger.  Very  often  thc^  affections  exist  simultaneously 
with  tuberculosis  of  the  lungs. 

In  contradistinction  to  these  more  common  and  generally  recognized 
forms  we  now  come  to  the  consideration  of  primary  tuberculwus  of  the 
bladder,  the  existence  of  which,  however,  is  not  undisputed.  If  the 
eadstencc  of  primary  tuberculous  of  the  bladder  is  conceded,  it  is  nec- 
essary to  cxdudc  the  presence  of  any  other  tubercular  focus  within  the 
body,  a  thing  which  it  will  often  be  exca-dingly  difficult,  if  not  actually 
impossible,  to  do. 

Due  wdght  must  be  given  to  the  fact  that  a  tuberculous  process  may 
remain  latent  in  certdn  organs  for  years  without  produdng  the  slightest 
morbid  phenomena.  I  have  known  men  to  su0cr  from  ill-defined 
urinary  disorders  for  a  long  time  without  being  able  to  demonstrate 
any  objective  source  of  their  trouble,  until  finally  the  signs  of  vesical 
tuberculosis  manifested  thenuelves,  and  later  tuberdes  of  tlie  prostate 
devdopcd.  In  these  instances  it  is  probable  that  a  focus  previously 
existed  on  some  part  of  the  prostate  not  accessible  to  jialpation.  It 
has  been  a  not  uncommon  experience  with  mr  to  have  tuberculosis 
of  the  prostate  run  a  symptomless  course  and  only  be  discovered  after 
it  has  extended  to  the  urinary  tract. 

Doubtless  there  an:  ca.ses  also  in  which  the  bladder  is  the  only  organ 
attacked.  Such  cases  I  have  seen  cspedally  in  women  who  for  yean 
presented  no  apparent  abnormality  except  the  lesions  of  the  bladder. 
These  cases  are  not  well  understood  because  we  do  not  know  the 
reason  why  the  tubercle  bacilli,  which  we  believe  are  harbored  by  a 
large  proportion  of  mankind,  take  up  thdr  abode  in  the  bladder  and 
become  virulent. 

It  is  much  raider  to  offer  a  plausible  explanation  of  those  cases  in 


TDBGRCtOOSlS   OF    THE    BLADDEK. 


315 


which  some  cause  can  be  as^gned.  Of  tiuch  causes  I  wish  especially 
to  direct  attention  to  gonoirbora,  because  the  relation  existing  between 
gonorrhoea  and  tuberculous  is  not  sitffidently  understood.  I  believe 
that  Ronorrhcca,  especially  when  it  afft'cls  the  bladder,  acts  slmilaity 
to  a  traumatism,  and  Ihal  it  prepares  a  favorable  soil  for  the  devdop- 
ment  of  tuberculosis. 

The  question  also  arises  as  to  whether  infection  of  the  urinary  or 
genital  organs  can  result  from  cohabitation  with  a  tuberculous  pcix>n. 
Such  a  case  has  not  yet  been  proved.  Comet  believes  that  infection 
during  intCTcouTse  more  likely  takes  place  from  without,  and  remarks 
that  the  genitals  are  often  wet  with  sjHttle  to  facilitate  performance  of 
the  sexual  act.  He  is  of  the  opinion  that  the  bacilli  pass  through  the 
urethra,  which  is  only  slightly  susceptible  to  their  action,  and  take  up 
thdr  abode  in  thebladder,  just  as  they  pass  through  the  mouth,  nosc.  and 
throat  without  doing  damage  and  yet  disseminate  disease  in  the  lungs. 

PATHOiOOICAL  ANATOMY. 

The  development  of  tuberculosis  in  the  bladder  n  the  same  as  in  any 
other  organ.  In  the  earliest  stage  small  gray  nodules  arc  obscr\-cd, 
some  of  them  being  so  small  that  they  cannot  be  observed  with  the  naked 
I  eye,  while  the  largest  are  about  the  mzc  of  a  hemp-seed.  They  are 
more  or  less  numerous  and  occur  cither  singly  or  in  masses,  which  pro- 
jecting over  the  surface  of  the  bladder,  give  it  the  appearance  of  being 
studded  with  follicles.  These  tubercles  are  of  firm  oonaslence  and 
impart  a  feeling  of  roughness  to  the  finger  when  it  is  pa.°i3ed  over  the 
surface  of  the  bladder. 

In  comparison  with  later  stages  of  the  dbcase  this  early  stage  is  rarely 
seen  at  autopsy.  In  order  to  illustrate  it  two  plates  are  inserted,  one 
of  which  (Fig.  146),  taken  from  (lutcrbock's  work,  shows  a  fresh 
eruption  of  tubercles  at  the  ureteral  orifice,  while  the  other  (Figs.  67 
and  68),  taken  from  the  living  subject  by  means  of  intravesical  photo- 
graphy, shows  tubercles  in  two  stages  of  evolution. 

As  in  alt  other  organs  tubercle  In  the  bladder  undergoes  retrograde 
mctamorphosb.  The  center  of  the  gray  nodule  gradually  becomes 
paler  and  more  opaque  and  (he  whole  mass  soon  assum<-s  a  yellowish 
white  color,  a  phenomenon  which  repL-nsent.'s  destruction  of  the  cellular 
elements.  The  nuclei  first  shrivel  and  then  disintergralc,  the  proto- 
plasm disappears,  and  the  cell  detritus  gradually  loses  its  color;  flakes 
of  hyaline  material  now  appear,  and  finally  a  tolerably  homogeneous 
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mass  is  formed  contaiaing  a  \-ariab1c  number  of  fat  cells,  which  impart 
the  opaque  yellowish  white  appearance  above  mentioned. 

Later  complete  softening  of  ihe  tubercle  takes  place,  the  destroyed 
cellular  elements  being  convened  into  a  thick,  slimy,  caseoHS  mass. 
If  this  process  of  softening  cslends  to  the  surface  the  cheesy  masses 
become  partly  excavated  and  a  tuberculous  ulcer  results.  If  Ihe  areas 
of  softening  are  small  the  ulcers  are  small  and  localized,  whereas  ff 
several  areas  coalesce  large  ulcers  with  irregular  borde«  are  formed. 

Ulcers  the  size  of  a  three  mark  piece  are  sometimes  observed. 
These  are  generally  superficial,  although  at  times  they  bvadc  the  mus- 
cular coat  of  the  bladder  and  even  extend  beyond  it. 

When  the  disease  has  made  such  inroads  as  this,  and  generally  even 
much  earlier  tn  its  progress,  changes  in  the  mucous  membrane  of  the 
bladder  take  jdace  which  lead  to  the  development  of  a  tuberculous 
cystitis.  Inflammatory  areas  not  differing  from  those  seen  in  other 
forms  of  c>-sutis  develop  around  the  tubercles.  The  surface  of  the 
bladder  is  discolored,  varying  from  grey  to  red  in  hue,  is  well  vascular- 
ized in  places  and  may  even  present  areas  of  vcchymoeis.  On  tlie 
whole  the  mucous  membrane  of  the  bladder,  which  is  infiltrated  with 
blood  and  sanguino-purulent  mucus,  appears  swollen,  ulcerated,  thick- 
ened, and  covered  with  a  layer  of  pus. 

In  advanced  cases  the  morbid  process  generally  penetrates  to  Ihe 
deeper  layers.  When  this  occurs  the  musculature  of  the  bladder  ts 
thickened  and  contracted,  often  to  such  an  extent  that  the  organ  h  no 
lar)>er  than  an  egg.  The  prevesical  tissue  is  also  occasionally  involved, 
and  becomes  changed  into  a  thick  layer  which  is  scarcely  separable 
from  the  bladder  itself.  Very  rarely  a  phlegmon  forms  here;  it  may 
rxipturc  into  the  rectum  or  vagina,  break  into  the  perineum,  or  discharge 
its  contents  into  the  space  of  Retzius.  Such  a  condition  may  leave 
fistulous  tracts  after  partial  repair  has  taken  place. 

These  different  stages  of  tuberculosis,  together  with  the  various 
Icsioas,  namely,  gray  tubercles,  yellow  tubercles,  minute  areas  of  soften- 
ing, large  confluent  ulcerations,  and  secon<lary  inflammation  of  the 
mucosa  and  mascularts,  are  occa.sionally  observed  together  at  autopsy, 
but  more  commonly  death  comes  earlier  in  the  disease  from  some  in- 
tercurrent atTectinn  and  only  a  few  of  these  pathic  changes  are  seen. 
Thus.mereJy  isolated  tubercles  may  be  obsorvcd.or  tubercles  and  ulcer- 
ations, ulcerations  and  areas  of  Inflammation,  may  be  present  side  by 
wle. 
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From  »  clinical  standpoint  it  is  of  great  importance  to  deimnine  the 
exact  localization  of  these  lesions^. 

In  the  descending  form  of  ihc  disease  minute  tubercles  will  be  found 
{n  the  regionof  the  urethral  orificc.occurringon  a  line  which  convsiionds 
to  th«  direclion  in  which  the  urine  is  discharged  from  the  ureters. 
Small  ulcers  may  also  be  recognized  here.  All  in  all,  bowe%:cr,  the  mor- 
bid procets  in  this  form  of  the  malady  is  not  much  adi-nnced ;  the  lesKoi  i 
are  apt  to  be  localized  and  the  bladder  as  a  whole  is  not  much  impaired. 

If  this  descending  form  exi:>t$  in  the  bladder  for  a  long  time  the-n.of 
course  the  abo^-e  depicted  condition  becomes  converted  into  one  of 
general  vesical  tuberculous  or  more  correctly  speaking,  into  tuberculous  , 
cystitis.  The  trigonum  of  Ueutaud,  that  is,  the  area  between  the 
urethral  opening  and  the  neck  of  the  bladder  is  the  sett  of 
predilection  for  the  alterations,  though  an  eruption  of  tubercles  may 
occur  on  the  lateral  walls,  on  the  anterior  wall,  or  upon  the  summit 
of  the  bladder.  In  such  cases  tuberculous  ulcers  surrounded  by  an 
toSammatory  zone,  and  also  a  suppurating  lardaceous  coating  on 
the  base  of  the  bladder,  arc  found  to  be  associated  nith  the  ]>n>wlh 
of  tubercles. 

The  disease  often  extends  from  the  bladder  lo  nci^boring  parts, 
such  a*  the  posterior  unthra,  the  ureters,  and  the  pelns  of  the  kidneys. 
It  sddCHn  or  nc\'cr  reaches  the  anterior  urrthra,  because  generally  it  ia 
so  far  advanced  when  it  invades  the  posterior  urtrthra  that  it  cauMSJ 
rapid  termination  of  life. 


SYUPTOUS,  CUMCAL  COCKSE,  AND  DUCNDSIS. 

Id  conformity  «ith  the  patholo^c  division  which  we  have  made 
separating  isolated,  discrete  tubercular  nodules  unassodaled  with 
•ecoDdaiy  inflammatory  phenomena  from  true  tuberculoui  cystitis 
with  its  sovre  generalized  lesions,  invol^-ing  especially  the  base  of  the 
Uadder.  we  may  divide  the  diniod  manifcsuttons  of  vesical  tubercth 
losis  into  an  initial  stage  and  a  fully  de\'clopcd  stage  of  '"A*"*"'"'*"" 

In  ihe  initial  stage,  which  «-e  meet  with  when  the  tuberculous  pfoceat 
has  just  begun  to  descend  from  the  kidneys  and  establish  itself  in  the 
ureters,  or  when  during  Ihe  cour^  of  phthisis  a  few  foci  appear  in  the 
bladder,  or  more  rarely  in  the  beginning  of  primary  vesical  tuberculosis, 
only  two  wdl-defined  sympioots  are  to  be  observed,  namely,  increased 
frequency  of  micturition  and  hematuria. 

The  fmjuency  of  urination  h  not  \-ery  great,  but  yet  the  patieOU) 
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obliged  to  pass  tht-ir  water  oftcner  during  the  clay  than  a  healthy  person, 
and  are  also  forced  lo  urinate  in  the  night.  Micturition  is  not  really 
painful  although  at  the  end  of  the  act  an  uncomfortable  feeling  akin  to 
pain  is  experienced.  This  discomfort  may  he  alleviated  and  at  times 
removed  by  narcotics,  although  the  frequency  of  urination  &  scarcely 
affected  by  thdr  use. 

\Mulc  the  urine  pa.<>sed  during  thi.s  period  is  u.sually  clear  there  occurs 
at  times  a  h»;maluri<i  which  is  characterized  by  short  duration  and  by 
the  fact  that  it  almost  always  begins  after  micturalion.  The  blood, 
however,  may  be  mixed  with  the  urine.  Neither  activity  nor  rest  exerts 
any  influence  whatever  upon  the  hemorrhage,  in  whicli  respect  it  resem- 
bles that  due  to  tumor  of  the  bladder,  although  the  quantity  of  blood 
lost  is  materially  less  than  in  hemorrhage  due  lo  new  growlh.s,  being 
often  so  slight  as  lo  be  demonstratable  only  by  means  of  the  microscope. 

If  the  vesical  tuberculosis  thus  developing  from  single  circumscribed 
areas  produces  a  tuberculous  cystitis — and  it  has  been  my  experience 
that  it  docs  in  course  of  a  few  months— ilicn  the  aspect  of  the  case  is 
eSiSentially  dilTerent. 

In  general  it  may  be  said  that  the  symptoms  of  tuberculous  cystitis 
are  the  same  as  those  of  other  forms,  namely,  strangury,  painful  mic- 
turition, and  the  presence  of  pus  or  blood  in  the  urine;  in  tuberculous 
cystitis,  however,  these  symptoms  are  of  special  Mgniticancc. 

The  strangtiry  dominates  the  entire  symptom-complex.  .Mthough 
this  symptom  Is  observed  in  numerous  other  diseases  of  the  bladder 
and  kidne)'9,  it  is  not  so  scv-ere,  so  constant,  so  distressing,  so  little  in- 
fluenced by  treatment  as  in  this  atTection.  It  is  in  the  descending  form 
of  the  malady,  in  which  the  process  is  located  at  the  ureteral  oritice, 
that  this  symptom  least  troubles  the  patient.  When  the  disease  advances 
lo  the  trigonum  and  comes  nearer  lo  the  neck  of  the  bladder  then  ihe 
pain  becomes  unendurable,  and  though  hot  sitz-baths  and  powerful 
narcotics  afford  tramjlory  relief  they  produce  no  permanent  effect. 
Repeated  attacks  take  place  in  which  the  patients  are  forced  to  urinate 
every  five  or  ten  minutes. 

Their  torment  is  increased,  moreover,  by  the  pain  which  is  associated 
with  each  and  every  act  of  micturition,  and  which  is  especially  severe 
at  the  end  of  the  act.  If  an  attempt  be  made  to  hold  the  urine  the 
slight  distension  resulting  therefrom  causes  increased  desire  lo  urinate; 
if  the  patient  seeks  to  escape  from  this  discomfort  by  voiding  his  water 
the  slight  relief  experienced  during  its  passage  through  the  urethra  is 
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of  vcacal  tuberculosis;  during  cxaccbations  they  become  more  severe 
and  are  often  apj^arcnt  lo  the  naked  eye. 

The  albumen-content  of  the  urine  is  in  no  wise  characteristic.  In 
cases  of  simple  tuberculosis  of  the  bladder  without  associated  renal 
disease,  the  quantity  present  depends  upon  the  amount  of  pus  or  blood 
in  the  urine.  If  in  addition  lo  the  disease  of  the  bladder  the  kidneys 
also  are  tuberculous  then  there  is  a  greater  quantity  of  albumen  prc»3it. 
Thus  it  will  be  understood  that  the  intrinsic  conditions  of  every  case, 
whether  merely  vesical  or  both  vesical  and  renal,  influence  the  produc- 
tion of  albumen,  and  that  the  presence  of  this  substance  is  not  idtocratic 
to  tuberculosis,  and  that  it  is  not  to  be  considered  as  a  special  symptom 
of  the  malady. 

The  discovery  of  tubercle  bacilli  in  the  urine  is  of  decided  sig- 
nificnnce.  .'\  few  years  ago  I  was  of  the  opinion  that  the^e  micro- 
drgamsms  were  found  in  only  about  50  per  cent  of  the  cases  of  vesical 
tuberculo&is.  As  a  result  of  increased  experience,  however,  I  have 
come  to  the  conclusion  that  with  our  present  methods  of  examination 
they  are  found  in  80  per  cent  of  all  cases. 

The  method  of  examining  for  the  bacilli  is  as  follows:  a  large  quantity 
of  urine,  preferably  the  entire  quantity  voided  in  twenty-four  hours, 
is  collected,  and  a  little  of  the  sediment,  together  with  a  small  quantity 
of  the  urine  itself  is  taken  and  placed  in  a  small  flask;  the  flask  is  well 
shaken  and  the  contents  then  centrifuged  \-igorousIy  from  three  to  five 
minutes.  After  pouring  off  the  supernatant  fluid  a  little  of  the  sediment 
is  spread  upon  a  slide,  stained  with  carbol-fuclisin,  decolorized  with 
3  per  cent  hydrochloric  acid-alcohol  and  then  counterstaini'd  with  me- 
thyelene  blue.  If  tubercle  bacilli  are  present  accurate  examination 
will  reveal  them.  Examination  is  not  a  matter  of  a  few  minutes,  but 
often  requires  a  half  hour. 

In  case  only  the  red,  add-fast,  slightly  curved  rods  arc  found  there 
arises,  in  the  opinion  of  many  at  least,  the  question  whether  the)'  arc 
really  tubercle  badlU,  and  not  smegma  bacilli,  with  which  the  former 
organism  may  readily  be  confounded.  We  must  confess  that  in 
reality  this  difficulty  does  not  exist.  In  the  first  place  the  tubercle 
badllus  has  &  different  appeanmce  than  the  smegma  badUus,  the  latter 
organism  Ix-ing  almost  always  thicker  than  the  former,  although  it 
must  be  adtuiitcd  that  there  are  thick  tubcrdc  bacilli.  The  smegma 
bacillus  is  not  of  such  a  bright  red  color  as  the  tuberde  bacillus,  which 
tends  lo  prove  that  the  former  organism  parts  with  some  of  the  red 
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Stain  when  subjected  to  the  action  of  acid  and  afterwards  takes  up 
some  of  the  blue  stain;  in  fact  smegma  bacilli  are  almost  alwa)'s  blue- 
ish  red. 

Moreover,  the  smegma  bacilli  are  scattered  throughout  the  whole 
field,  while  the  tubercle  bacilli  appear  thickly  grouped  in  either  small 
or  large  clusters,  and  it  frequently  will  require  an  examination  of  several 
different  fields  before  they  can  be  found.  The  smegma  bacilli  are 
symmetrical  thick  rods,  the  tubercle  bacilli  as  found  in  the  uiinc  are 
generally  fringed  or  fibrillatcd,  a  condition  produced  by  the  action  of 
the  urine. 

It  is  an  erroneous  belief  that  the  use  of  absolute  alcohol  affords  a 
means  of  differentiating  the  two  organisms.  I  have  subjected  smegma 
bacilli  to  the  action  of  this  substance  for  fifteen  minutes  or  longer  with- 
out observing  any  more  loss  of  color  to  result  therefrom  than  in  case  of 
tubercle  bacilli.  .\  veiy  valuable  point  of  diffcrentation  is  the  fact  that 
the  smegma  bacillus  is  invariably  associated  with  other  organisms, 
whilst  the  tubercle  bacillus  generally  is  found  by  itself. 

Further  investigation  has  proved  that  culture  methods  do  not  con- 
slilulea  reliable  means  ofdiffereniiating  the  organisms.  Karl  Fraenkel 
has  shown  that  the  microorganisms  cultivated  by  Lazcr  and  Czaplcwski 
and  thought  by  them  to  be  smegma  bacilli  were  in  reality  pseudo  diph- 
theria bacilli,  organisms  which  almost  always  arc  present  in  smegma. 
He  states  that  culture  of  the  true  smegma  bacillus  has  not  yet  been 
successful. 

Ovring  to  the  ever-present  possibility  of  mistaking  ihc  one  organism 
for  the  other  it  is  dedrabic  that  the  specimen  of  urine  be  drawn  with 
the  catheter  in  order  to  prevent  contamination  with  smegma.  Even 
after  this  precaution  has  been  taken  there  still  remains  the  pcssibility 
of  contamination  by  migration  of  the  smegma  bacillus  to  the  bladder, 
although  such  an  occurrence  is  hardly  probable,  for  if  it  were,  we  cer- 
tainly would  find  the  organism  in  the  urine  of  healthy  persons,  or  En 
that  of  patients  suffering  with  other  maladies,  much  more  frequently 
than  is  the  case. 

Finally  it  may  be  stated  that  when  a  person  shows  Ihc  s\'mptoms  of 
ve^cal  tuberculosis  and  acid  fast  bacilli  are  found  in  the  urine,  it  is 
presumptuous  to  call  them  smegma  bacilli.  The  correctness  of  this 
statement  will  become  more  apparent  if  it  be  borne  in  mind  that  smegma 
bacilli  are  sometimes  found  in  the  urine  of  those  who  show  no  vesical 
s>'mpioms. 
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Therefore  whenever  acid  fast  bacilli  are  found  I  believe  the  dedsion 
easy  to  make.  Much  more  difficult  to  determine  arc  those  caiics  in 
frtilch,  despite  repeated  careful  examinalion,  no  such  organisms  are 
revealed.  When  dealing  v,-ith  such  cases  it  must  be  remembered  that 
the  absence  of  all  bacteria  from  the  urine  of  cystitis  is  highly  suspicious. 
We  have  already  said  that  in  the  presence  of  tubercle  bacilli  other 
organisms  are  usually  absent.  Tuberculous  urine  in  which  no  tubercle 
bacilli  are  present  may  only  be  recognized  by  the  fact  that  often, 
though  not  alwaj's.  no  other  organisms  what3oe\'er  are  contained  in 
it.  Here  the  same  rule  which  obtains  in  the  case  of  pleural  efTusion  Is 
to  be  followed,  that  h,  if  no  tubercle  bacilli  nor  other  microorganisms 
are  present,  it  is  generally  tuberculous. 

Such  a  tinding  :«houlcl  always  arouse  suspicion  and  lead  us  to  employ 
still  another  means  of  elucidation,  namely,  inoculation,  which  may 
be  made  either  in  the  anterior  chamber  of  a  rabbit's  eye,  or  better  still, 
because  of  the  panophthalmia  which  this  method  may  produce,  into 
the  peritoneal  cavity  of  a  guinea  pig,  the  cenlrifuged  sediment  being 
injected  nith  a  small  syringe  after  the  skin  of  the  abdomen  has  been 
carefully  washed. 

If  the  result  is  positive  then  is  no  cause  for  doubting  the  nature  of 
the  injected  pus;  if  it  is  negative  the  possibility  of  tuberculosis  is  by  no 
means  excluded,  for  sometimes  the  inoculation  does  not  take,  and  then 
again  the  bladder-wall  may  be  tuberculous  and  yet  no  bacilli  be  passed 
in  the  urine.  I  have  wilh  ihc  llie  utmost  certainly  pronounced  cases 
tuberculosis  in  which  no  tubercle  bacilli  were  found  in  the  urine  and 
in  which  inoculation  was  negative,  and  have  seen  the  course  of  the  case 
verify  the  correctness  of  my  diagnosis. 

This  certainty  of  dbgno.>us  may  be  attained  if  a  few  facts  which  clin- 
ical observation  and  our  present  highly  perfected  methods  of  research 
teach  us  be  borne  in  mind. 

It  is  to  be  remembered  that,  In  contradistinction  to  other  fonns  of 
cystitis,  often  no  cause  for  the  inception  of  the  malady  can  be  assigned. 

Gonorrhtea,  calculus,  tumore,  foreign  bodies  in  the  bladder,  stricture 
of  the  urethra — any  of  these  may  offer  plausible  explanation  for  the 
de\'elopment  of  inflammation;  but  tuberculous  of  the  bladder  generally 
exists  without  us  being  able  to  impute  its  development  to  any  causative 
factors,  and,  indeed,  Its  insidious  onset  must  be  considered  as  of  consider- 
able  diagnostic  X'alue. 

Excessive  tenderness  of  the  bladder  is  one  of  the  charactcri"'!" 
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fraturrs  of  tubcrculoua  cjnitttis.    Palpaiioii  tfarou^  the  \-a^iu  in 
thi-  (rmalc,  and  throu^  tbc  rectum  m  the  msk,  h  ptinful,  and  tf  the  , 
vixus  be  disturbed  by  the  cocrgctic  use  of  otetal  iostnunenta  ihc  pois^ 
becoiaes   ttnbcanble.    Flexible   iulntmcDts  are   lolenied   if    used 
genlly,  but  sounding  with  hard  c»lhetcfs  or  toudttng  the  wall  of  the 
bladder  ^ves  rise  to  greai  pain  an<l  c\m  to  vesical  spasm. 

Not  less  significant  b  intolrrance  of  the  bladder  to  disteosioiL. 
When  discussing  the  palholo^al  anatomy  we  stated  (hat  in  many 
cases  and  espedaHy  in  advanced  ones,  the  motbid  process  exicml«i 
dfep  into  the  bUuJdcr-wall  and  caused  thidtening  and  rigUity,  thus 
rendering  any  coRiidrrable  degree  of  distcnsioo  impotable.  If  an 
attempt  be  made  to  di*iend  the  organ  by  the  injection  of  fluid, 
bKmorrbage  and  intense  pain  are  produced,  which  last  for  days. 

The  lessened  capadly  of  the  bladder  docs  not  always  depend  upon 
contraction  of  the  organ,  but  b  often  due  to  xtsaca)  spasm,  which  in 
turn  is  productd  by  inAammation  of  the  vesical  mucous  membrane. 
Thtr  mvmbranc  being  rwoUcr,  and  haung  kxit  its  dastirity,  cannot 
expand  when  the  bladder  becomes  dbtendcd.  That  this  is  true 
shown  by  the  fact  that  many  persons  thus  affected  improve  and  ooca- 
sionalty  regain  tlie  normal  capadty  of  the  bladder. 

This  state  of  vesical  spaiun  does  not  necessarily  mean  that  the  wholej 
vesical  mucous  membrane  is  diseaM;d,  for  if  a  single  area  be  affected 
thb  alone  may  suffice  for  its  production.  Thus, diminution  in  capadly 
occurs  ia  the  descending  reoal  form,  in  which  often  only  the  region 
around  the  ureteral  orifice  is  affected.  The  contracted  or  cicatricial 
bladder,  which  b  incurable  and  generally  not  even  su!>cepliblc  to 
palliation,  develops  more  rapidly  in  thost-  cases  wliich  are  due  to 
exten^on  of  disease  from  the  neighboring  sexual  organs  or  in  whidi 
tubercles  develop  primarily  in   the  bladder. 

In  regard  to  treatment  it  is  of  great  importance  to  distinguish  these 
two  principal  forms,  and  for  this  purpose  the  cystoscope  renders 
valuable  service. 

In  general,  tuberculosis  of  the  bladder  dors  not  present  a  specific 
cystoscopic  jiiclure:  bestd<^  diffuse  sn-elling  and  rednes<t  there  are 
observed  at  times  deeply  congrsled  localized  areas  cicariy  separated 
from  apparently  hcallhy  tissue,  while  again  ulceniilioa>^  which,  howeverf< 
have  nothing  distinctive  about  ihem  arc  seen;  tubercles  are  very  ^doi 
found.  From  this  description  it  will  be  seen  that,  as  just  slated,  there 
Is  little  characteristic  in  the  picture,  although  of  course  exceptions  dO; 
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e;  onreidielcss  the  location  of  the  morbid  changes  as  rc%-eal«d 
by  the  cystoscope  gives  us  informuiion  concerning  the  nature  of  the 
infection.  Thus,  while  the  morbid  process  in  primary  cases  show« 
an  afTinil}'  for  the  posteriar  wall  of  the  bladder,  and  in  those  cases  due 
to  infection  from  the  genitalia  extends  from  the  fundus  well  up  toward 
the  sphincter,  and  involves  in  greater  or  less  degree  the  lateral  walls 
as  well,  the  descending  form  confines  itself  to  the  region  of  the  ureteral 
orifice.  In  many  of  my  cases  I  lia\'e  obsen-ed  \ilccrations  in  a 
region  corresponding  with  a  continuation  of  the  couric  of  the  ureters. 
In  others  I  found  tubercles  below  (he  ureters  toward  the  sphincter, 
and  finally  I  saw  that  which  I  consider  to  be  especially  typical, 
namely,  a  bullous  oedema  around  the  orifice  of  ihc  urclcr,  there  bdng 
present  small  translucent  vesicles  which  often  so  encroach  upon  the 
ureter  that  its  orifice  is  apparent  only  when  contractions  take  place, 
or  more  commonly  is  always  totally  concealed. 

These  differences,  however,  can  be  made  out  only  when  (he  disease 
is  in  its  beginning;  when  it  is  at  all  advanced  they  become  more  and 
more  merged  with  one  another. 

When  the  diagnosis  has  already  been  detennincd  cystoscopy  should 
not  be  resorted  to,  for  it  necessitates  distensioQ  of  the  bladder,  which 
is  very  painful  and  at  times  c\*en  injurious.  Its  injudicious  employ- 
ment may  produce  a  temporary  exacerbation,  or  even  give  ri^^e  to 
extension  of  the  disease. 

While  this  permanent  lessening  of  vesical  dislensitnlity  io  chronic 
cases  is  suspicious,  further  and  valuable  information  as  to  the  natute 
of  the  malady  may  be  derived  by  watching  the  effects  of  treatment; 
for  those  casts  which  present  the  symptoms  of  tuberculosis,  but  in 
which  no  tubercle  bacilli  are  found,  concerning  which  the  French 
are  wont  to  say,  "iVj  sentenl  fa  luberculose"  -axt:  highly  suspicious 
if  ihcy  do  not  improve,  or  even  grow  worse  under  the  tlierapcutic  regi- 
men usually  applied  to  cj-stitis. 

With  the  exception  nf  mahgnant  forms,  which  are  complicated 
with  tumor  formation,  nearly  all  cases  of  cystitis,  including  those 
occurring  in  the  aged,  are  benefitted  by  appropriate  irrigations;  even 
in  those  due  to  diverticula  of  the  bladder,  in  which  the  numerous 
pockets  and  duplications  within  the  organ  are  filled  with  thick,  ropy 
pus,  the  urine  betomts  somewhat  clearer  under  irrigation  treatment. 
If  improvement  does  follow  such  treatment,  or  if  the  condition  becomes 
worse — and  we  verj-  often  see  cystitis  aggravated  by  nitrate  of  salver 
IS 
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iRigations^it  hua  loti);  Ik-cd  my  custom  to  oomdder  lh«  case  nor  u 
one  of  simple  cystitis  l>ul  dlhcr  as  CTStitis  complicated  with  pyonc- 
phrosb  or  as  tuberculosis. 

As  the  former  condition  can  almost  invariably  be  diagnosticated 
by  means  of  urrienJ  catherizution,  vx  gain  a  diagnostic  point  in  the 
manner  above  described  ex  juvaniibui.  Our  diu)^osis  may  be  con- 
firmed by  application  of  the  specific  therapeutic  mca-surc  about  to  be 
mentioned,  because  it  is  almost  invariably  the  case  that  vesical  tuber- 
culosis is  benefitted  by  lhc!*e  measures  after  having  failed  to  yield 
to  the  remedies  used  in  the  treatment  o(  simple  cystitis. 

After  all  I  believe  that  the  diugnosiii  of  tuberc\ilosL<>  of  the  bladder 
nil]  not  lie  very  difficult.  I(  it  be  bomc  in  mind  that  it  occurs  much 
more  frequently  than  wa»  formerly  thought;  thai  an  assignable  cause 
for  its  existence  is  often  wanting ;  that  the  symiJtoms  of  cystitis,  namely, 
strancury,  pain  and  admixture  of  pus  and  blood  in  the  urine  arc  present 
in  intensified  degree  i  that  an  enormous  ihickenin);  of  bladder  with  n^ult- 
ing  diminution  in  its  capacity  occurs; — if  these  facts  be  remembered,  I 
say,  and  if  to  them  bi;  added  the  equally  important  one  that  the  ordinar}- 
therapy  of  cystitis  is  often  lolally  inelTcrtivc,  or  even  aggravates  the 
symplomn,  tlie  diagnosis  of  tuberculosis  can  be  correctly  made  whether 
tubercle  bacilli  are  or  are  not  found. 


TBKATMENT, 

In  order  to  employ  a  fruitful,  or  at  Icjist  a  reiLSonably  satiiifactory 
therapy  in  tuberculosis  of  the  bladder,  it  is  indispensable  for  the  physi* 
cian  to  possess  knowledge-  of  the  nature  of  the  malady,  its  extent, 
dissemination,  and  relation  to  other  organs  of  the  body. 

If  the  patient  has  a  unilateral  nmal  tuberculosis,  as  a  t«sult  of  which 
the  bladder  has  become  infected,  it  is  c\-ident  that  we  must  attaclc  the 
root  of  the  evil  and  remove  the  diseased  kidney.     Experience  has 
taught  that  even  se\-eTe  tuberculous  disease  of  the  bladder,  when  of 
the  descending  form,  is  benefitted  and  e^'en  completely  cured  by  removal  i 
of  the  primary  tubcrcidous  focus.    It  is  often  not  necessary  to  treat! 
the  ve^cal  Ic^on  at  all,  for  it  heals  of  itself  after  the  operation  on  the' 
kidney. 

This  preliminary  statement  will  be  ob\ious  to  every  scientific  physi- 
cian without  further  cluoidalion.  so  wc  may  now  proceed  to  a  dis- 
cussion of  the  ends  to  be  sought  in  the  treatment  of  vesical  tuberculosis, 
and  the  means  by  which  thcsj  Ve  to  be  accomplished. 


Our  task  i»  a  iwo-foU  oor,  wriag  widi  ttecoaiKboo  of  ttte  ; 
it  consists  cither  in  Rstonng  hiai  ta  keridi.  or,  if  this  be  ii 
owing  to  the  s«\-eriiT  of  his  tpnfcJMi,  in  untfionuing  his  stdk^c 
and  conscning  his  strength. 

Take  for  example  s  person  saffcring  fran  phthisis  who 
infected  nith  a  vesical  tubcmilosas  of  such  inicnsiir  as  to  i 
the  pulmonan,-  symptonu  because  at  the  sirangun*  and  paiafnl 
turition  it  produces.    In  sudi  a  case  cure  of  the  %-csicai  IcsioB  ts 
of  the  question,  but  yet  we  must  make  the  dtscased  bladder  the  objcvi 
of  our  therapeutic  efTon. 

Id  general  it  may  be  stated  thai  n-e  possess  four  measutrA  (or  the 
fulfilment  of  our  task;  namely,  a  hygienic-dietetic  regimen,  inteniAl 
medication,  local  applications,  and  operative  procedures.  A 
combination  of  these  method?  is  often  resoned  to. 

Aa  we  have  already  slated,  in  a  large  number  of  cases  tubemdtans 
<rf  the  bladder  is  associated  w-ith  tuberculous  infectioQ  of  other  < 
and  even  when  ihJK  is  not  the  ca.se  the  vi^ical  disease  itself 
the  patient  to  the  danger  of  further  infection ;  therefore  it  Is  sdf-«-i(t<M 
that  in  every  case  a  roboranl,  supporting,  dietetic-hygienic  tnat- 
meot  identical  with  that  employed  in  other  forms  of  tubercukxsis  b 
bdicated. 

In  rc^ani  to  these  measures  it  will  suffice  to  say  ihat  they  arc  of  the 

laost  importance,  aod  that  1  havo  seen   many   paiients.  some  «( 

bam  showed  signs  ol  tuhenrulous  tiisease  of  other  orRans,  mattiiall|r 

fbeoeBtiGd  by  several  years  readencc  in  a  southern  climate,  such  as 

'  that  of  Italy  and  Egypt.    In  none  of  these  cases  did  the  urine  beoomc 

LeUirely  free  from  P"s>  but  iht  subjective  symptom-s— violent  tencwnus 

painful    miirturitiflo— became  much  lessened  under  the  intlucoce 

of  the  warm  clinuito. 

Warmth  in  the  form  «f  bttbs  or  compresses  likewise  doa 

patients  pt^tl.  »™1  "^tirdj  la  a  valuable  agent  in  overcoming  tc 

p^,  vesical  spawn,  anil  ttpcriaUy  the  acute  exacerbations  <rf 
..jjj^y.     I  oriler  hot  Mil Iwb lobe  taken  several  tim^-s  a  day. 
l^  paucnt  *il   *"*■'" '^JS'C.[6fF.]  and  giadually  incttaL 
texnpei^tv.';^  to  40  C  lya  P,)  or  higher  by  the  ad<lition  ol  bol  « 
As  a  rule  the  bnth  U  to  1«  „«!,  „  |,^,  ^^  ,j^^      ^.^^  ^  ^^^^  ^ 

,M^  of    c-<nit>c    Ihu.   »,  mntn,i„,iica,ion  be  prest-nt.     TV*  >"» 
i^tKc  are  well    bame  bv  iiMrl.  -n  .    .■ 


baths  are 
gieat  relief. 


uy  nm\j  all  patients,  and  gcnctalh 


DISEASES  OF  THE  tnuNAKY  BLADDER. 


At  night  1  have  a  thermophore  [hot-waler  bag]  put  over  the  supra- 
pubic region  and  fastened  by  a  bandage.  In  many  cases  its  aclioo 
is  bcncticial.  In  sliort,  warmth  may  be  applied  in  every  conceivable 
form. 

As  to  iDternal  medication  three  cla.'i.sc^  of  drugs  deserve  our 
consideration;  namely,  tonics,  sedatives,  and  those  which  are 
reputed  to  exert  a  beneficial  effect  upon  the  tuberculous  process. 

The  Ionics  employed  arc  the  same  as  those  used  in  all  forms  of 
debility:  quim'nc,  iron,  arsenic,  etc. 

Of  the  stdativts  I  prefer  morphine  above  all  others  as  being 
the  most  reliable  and  certain.  I  place  great  value  upon  this  drug 
because  it  not  only  quiets  pain,  but  also  actually  exerts  a  curative 
effect  upon  the  diseased  bladder,  a  fact  which  I  here  desire  to  empha- 
sise. A  bladder  which  is  esccedingly  sensitive  and  in  a  condition  of 
the  greatest  irritabiUty  must  be  quieted  as  much  as  possible,  for  the 
incessant  contractions  residUng  from  such  a  state  constitute  a  great 
hindrance  to  the  relief  of  inflammation;  as  morphine  controls  thc^ 
conditions  the  really  wonderful  results  sometimes  obtained  by  its  use 
arc  easily  explained.  It  should  be  administered  freely,  the  dose  being 
determined  by  the  needs  of  the  individual  case.  Subcutaneous  injec- 
tions of  O.OI  to  0.05  [J  to  i  grain]  are  the  most  effectual.  Next  in  v'alue 
axe  suppositories,  in  which  form  the  dose  should  not  be  less  than  0.015 
[i  grain].  In  selected  cases  heroin  may  be  used  instead  of  morphine. 
Powders  or  pills  containing  from  0.04  to  0.006  [,'(  to  i^^  grain] 
given  several  times  daily  render  good  service. 

Next  to  these  preparations  belladonna  is  the  most  valuable.  Pills 
or  sup])ositorie9  containing  as  much  as  0.05  [about  i  grain]  will  be  found 
especially  useful  if  given  altematdy  with  morphine,  and  also  as  a 
substitute  for  morphine  if  it  be  desired  to  di.scontinuc  the  latter  drug. 
Belladonna  possesses  the  special  property  of  diminishing  vesical 
irritibility. 

I  cannot  praise  opium  so  highly.  It  does  not  work  so  promptly 
upon  the  bladder  as  upon  the  mtcstines,  but  yet  we  could  not  always 
dispense  with  it. 

If  we  now  proceed  to  consider  those  remedies  which  are  supposed  to 
exert  a  favorable  mfluence  upon  the  tuberculous  disease  itself,  I  am  unfor- 
tunatdy  not  able  to  say  much  in  their  favor.  Those  medicaments  which 
render  good  service  in  other  forms  of  cystitis,  as  for  example,  urotropin 
{hcxamethylcn-lctraminl.hclmitol,  salol,  camphoric  acid,  and  salicylic 
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arirl  fail  entirely  in  tubcrctilosU.  1  have  never  seen  them  pfxxlucc  any 
effect  worthy  of  mention.  Tlicy  are  indicated  only  when  the  micro- 
scope shows  that  organisms  other  than  the  tubercle  bacilli  play  a  rdlc 
in  the  case,  that  is,  when  the  so-calk-d  mixed  infection  manifests  itself. 

The  same  statement  may  be  made  as  to  the  value  of  the  mineral 
waters  which  arc  usually  prescribed  for  cystitis.  They  arc  not  entirely 
useless  as  they  dilute  the  urine  and  thin  the  pus,  thereby  making  mic- 
turition less  painful.  Vichy,  Salvator,  Wcmani,  or  Obersalxbrunner 
may  be  used. 

Balsamics  arc  useless  and  injurious.  Oil  of  sandal-wood  certainly 
has  some  effect  upon  gonorrhoeal  cystitis,  but  it  is  utterly  worthless 
in  tuberculous  cystitis,  and,  moreo\'cr,  as  it  is  likely  to  disorder  the 
stomach  or  irritate  the  kidneys  I  conader  it  to  be  contraindicatcd. 

The  only  internal  remedies  which  it  appears  rational  to  administer 
are  creosote,  guaiacol  carbonate,  and  idithyol.  1  allow  them  to  be 
given  «ithout  restriction  as  to  quantity  for  as  long  a  time  as  the  patients 
tolerate  them.  Ichthyol  is  best  administered  with  water,  as  in  the 
following  prescription; 

R  Ichthyol  sulpbo-ammoniac. 

Aquae  destillat£e  am  30.0  [Sj] 

m 
Sig.    Benn  with  10  tirops  tlim  times  a  duy  antl  increue  KTSdunlly  10  half  a 
tca^oonftu. 

It  is  still  better  to  give  these  drugs,  which  are  at  best  unpalatable, 
in  the  form  of  oil  injections  mixinf;  30  f^rams  [i  fluid  ounce]  with 
zoograms  [7  fluid  ounces]  of  olive  oil  and  injecting  a  small  glycerinc- 
syringeful  into  the  rectum  twice  daily. 

It  is  impossible  to  state  whether  they  exert  a  beneficial  and  curative 
effect  uiwn  the  disease  itself;  the  most  that  can  be  said  is  that  they 
apparently  do  some  good. 

When  we  come  to  con^der  the  local  treatment  of  vesical  tuber- 
culosis the  rjucstion  arises  as  to  whether  it  is  altogether  judicious 
to  combine  local  measures  with  general  hygienic  and  internal  Ireai- 
ment,  and  if  so  what  shall  be  the  nature  of  the  same,  in  what  cases 
shall  it  be  applied,  and  what  results  arc  to  be  expected  from  tt. 

There  are  many  who  would  do  away  with  local  procedures  and 
attempt  to  control  the  often  intolerable  pain  by  means  of  narcotics, 
baths,  and  other  measures. 

My  observ  ations  have  led  me  to  abandon  this  view,  which  I  also 
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formerly  held,  for  I  am  tonvinccd  that  judiciously  conducted  local 
trealmeni  often  docs  great  good,  and  that  it  may  even  effect  n  cure  in 
a  few  cases.  Many  patients  cannot  be  relieved  of  their  sutTering 
by  the  most  ]>owerf\il  narcotic<i.  In  spite  of  large  doses  of  mor^ihinc, 
the  severe  pain  incident  to  urination,  together  with  the  harrowing 
tenesmus  which  forces  the  patients  to  pass  Iheir  utinc  e\cry  fifteen 
minutes  or  oflcner.  remai.is  unrelieved. 

To  these  unfortunate  suScrcrs  local  treatment  is  advantagwws; 
though  it  may  not  cure  them  it  will  materially  alleviate  llieir  di&tms. 

The  first  principle  of  local  treatment  is  ne\'er  to  distend  the  bladder 
by  means  of  irrigations  as  is  done  in  other  forms  of  cystitis.  Guyon 
goes  so  far  as  to  forbid  flushing  uith  a  syringe  or  even  with  an  irrigator, 
permitting  only  tlie  insiillaiion  of  a  few  drops  of  fluid.  Provided 
that  not  enough  be  injected  to  produce  a  sensation  of  fulnc^  or  to 
cause  pain.  I  have  found  weak  solutions  lo  work  better  and  produce 
a  more  lasting  effect  than  concentrated  instillations.  The  use  of 
soft  in^^tnimeuts  is  recommended,  for  as  already  mentioned  the  tuber- 
culous bladder  is  cxccplionally  sensitive  to  metal  instalments. 

Of  the  multitudinous  drugs  which  have  been  recommended  forihe  local 
treatment  of  veacal  tuberculosis,  among  which  may  be  mentioned  iodo* 
foTin,  ichthyol,  guaiacol,  and  orthoform,  I  have  seen  only  two,  namely, 
lactic  add  and  bichloride  of  mercury,  which  produce  any  real  result; 
nitrate  of  silver,  incontestably  the  best  remedy  in  other  forms  of 
cysthis,  has  u  detrimental  influence  and  increases  the  pain.  This 
observation,  to  which  Guyon  first  called  atlcniion,  was  corroborated 
by  Goldman  and  myself.  Indeed,  il  may  be  said  that,  with  few  cxcei)- 
tions,  all  cases  of  cystitis  which  without  apparent  cause  become  wone 
under  silver  treatment  are  most  likely  tuberculous  even  though  no 
tubercle  bacilli  have  been  found. 

Lactic  acid,  which  was  rccommendcd  by  Witxack,  and  which  I 
have  used  in  verj-  strong  solution  (20^,)  In  form  of  Instillations,  undoubt- 
edly has  a  good  effect,  but  the  pain  it  produces,  even  though  cocaia, 
be  used,  is  so  intense  and  lasting  that  I  h&vc  teased  to  employ  It,  | 
Indeed,  true  heroism  is  required  to  endure  an  application  of  this  drugl 

1  now  u'st-  bichloride  of  mercury,  a  sovereign  remedy,  for  the  knowl- 
edge of  which  wc  arc  indebted  to  (lUyon.     I  have  tried  it  in  innumer- 
able cases:  In  many  benefit  was  deri\-ed,  in  a  few  a  cure,  while  in  soma^ 
no  improvement  was  obtained.     In  the  beginning  I  use  instillations 
of  a  strength  of  from  i:  10000  to  i:  tooo.    .^s  the  condition  improves, 
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as  shown  by  subsidence  of  tenesmus,  less  frequent  micturitioD,  and 
abatement  of  pain,  I  increase  the  quantit)'  of  solution,  nuldng  it  weaker 
at  the  same  time,  until  finally  50  cc.  of  a  solution  varying  in  strength 
from  I :  loooo  to  1 :  5000  (seldom  stronger)  are  used.  The  patjeotft 
retain  the  fluid  as  long  as  they  can  without  it  cauiung  them  great  pain. 
Enough  should  never  be  injected  to  cause  distension  of  the  bladder, 
and  the  application  should  not  be  made  oftcncr  than  twice  a  week. 

As  ilie  bichloride  produces  a  painful  reaction,  which  naturally  lead* 
patients  to  think  that  their  condition  is  becoming  worse,  it  is  well  to 
warn  them  of  the  primary  effect  of  the  treatment;  or,  as  I  am  in  the 
habit  of  doing,  keep  them  under  morphine  for  the  first  two  days. 
The  do6C  of  morphine  required  depends  entirely  upon  the  coodition 
of  the  ind)\idual  patient. 

]{'ii  be  asked  when  and  under  what  circumstances  local  treatment 
should  be  institutod,  the  hrst  thing  I  desire  to  say  in  answer  is  that  I 
have  never  seen  any  toxic  elTects  result  from  the  sublimate  treatment 
administered  as  above  described ;  moreover,  one  can  soon  tell  whether 
a  case  is  appropriate  for  the  treatment.  If  sublimate  is  going  to  do 
good  its  effects  will  be  manifest  after  the  first  few  instUlations.  If  no 
result  is  experienced  after  three  or  four  applications  the  treatment 
should   be  discontinued. 

The  most  apparent  effect  after  the  reaction  period  is  subsidence 
or  complete  cessation  of  pain.  Strangurydoes  not  subside  soptomptly. 
While  micturilioo  becomes  less  frequent  under  the  influence  of  sub* 
limatc  treatcmcnt  it  is  not  affected  so  quickly  and  regularly  as  is  pain. 
It  will  be  evident,  then,  that  this  treatment  is  especially  indicated  in 
I  cases  in  which  there  is  persistent,  painful  vesical,  and  also  often  rectal 
itenesmus  which  cannot  be  subdued  by  other  mcan».  It  is  al^o  valua* 
le  in  eases  which  have  not  advanced  so  far,  esjKciaUy  as  painful  after 
effects  do  not  occur  in  this  class  of  cases. 

On  the  other  hand,  it  is  desirable  to  proceed  with  the  greatest  cau- 
tion, endea\'oring  to  improve  the  general  condition  of  theexhaustcd 
and  suffering  patientSt  because  local  treatment,  if  not  carefully  con- 
ducted, may  add  to  their  distress.  It  may  be  necessary  to  allow  from 
two  or  four  weeks  to  elap6«  between  the  applications. 

No  he^tancy  should  be  shown  in  gi^'ing  highly  nutritious  food  and 
also  wine.  The  ill-founded  fear  of  irritating  the  urinary  organs  musi 
cede  to  the  great  desideratum  of  improving  (lie  general  conditioa  of 
the  patient.    If  this  indication  can  be  fulfilled  material  results  may  be 
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expected  from  our  efforts  to  alleviate  or  cure  the  local  disease.  Tubci- 
cuiouris  no  longer  seems  to  be  Buch  a  malignant  disease  as  it  (ortnctl)- 
was  thought  to  U-;  we  know  that  it  can  be  cured  when  affecting  the 
bladder  the  same  as  U  is  when  affecting  other  or^ns.  Villard  has 
shown  in  a  mojit  admirable  worlc  that  tuberculosis  of  the  genital 
organs  is  relatively  benign  as  long  as  systemic  infection  can  be  pre- 
vented.  Scricsof  examplcsof  cure  arc  contained  in  the  literature  of  the 
subject.     (Guyon,  Motz,  tt.  a/.) 

All  forms  of  local  treatment  except  the  one  above  described  are  to  be 
discarded.  I  refer  especially  to  the  measures  undertaken  by  means 
of  operation  through  the  c>'sloscope.  Attempts  have  been  made  to 
remove  intra  vesiad  ulcerations  with  the  galvano-cauieryorwith  caus- 
tics. 1  consider  such  treatment  not  only  useless,  but  actually  harm- 
ful. Enough  has  already  been  said  concerning  the  sensitiveness  of 
the  bladder  to  show  that  such  extensive  instrumentation  as  is  necessary 
(or  the  performance  oi  these  manipulations  would  increase  Loflam- 
malion  and  lead  to  propagatioii  of  the  tuberculous  process  instead 
of  conducing  to  its  cure.  The  same  Is  true  of  iodoform-gauie  tampons. 
If  one  believes  in  the  cfficac)'  of  idodoform— but  I  have  never  seen 
any  results  from  its  use — it  may  be  employed  as  an  emulsion  injected 
into  the  bladder  through  a  soft  catheter.  For  the  reason  just  stated 
I  strongly  oppose  these  methods  of  treatment. 

Concerning  the  value  of  surgical  procedures  in  [he  treatmesl 
of  tuberculosis  of  the  bladder  I  can  express  myself  only  with  Sntti 
reserve,  although  series  of  cases  have  been  reported  as  cured  by  oper* 
ation. 

The  operations  consist  in  opening  the  bladder  either  through  the 
perineum  or  above  the  symphysis.  Some  content  themselves  with 
establishing  a  vesical  hftiula,  operating  merely  for  the  purpose  o( 
relieving  the  dlstressbg  tenesmus  and  draining  the  bladder,  but  others 
practice  curettmcnt  or  cauteriiation  of  the  vesical  mucous  membrane; 
there  arc  still  others  who  are  not  satisfied  with  curetting,  but  practice 
partial  or  comi>lcte  ablation  of  the  mucous  membrane. 

What  I  have  learned  from  my  ovm  experience  and  from  the  woifc 
and  writings  of  others  does  not  enable  me  to  »peak  vcr)-  encouragingly 
in  favor  of  opcradon,  for  judging  therefrom  it  seems  that  the  pros- 
pect of  bringing  nbout  a  cure  by  means  of  operation  is  verj-  slight.'] 
Only  those  cases  in  which  it  is  certain  that  there  are  but  few  localized'] 
lesions  are  suitable  for  ojieration.     It  must  always  be  remember 
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that  recurrence  may  take  place,  and  that  even  if  vrc  luiccecd  in  arresdng 
the  vesical  disease  tuberculous  infectioo  of  other  parts  of  the  geidli>- 
urinaiy  system  is  probable. 

Curettage  of  the  bladder  is  not  out  of  the  question,  but  If  it  be 
resoned  to  care  must  ixr  taken  lest  tbe  disease  be  carried  deeper  into 
the  tissues,  or  become  disscminatod  and  cause  general  infection.  It 
will  be  neces&arj-  to  gain  further  experience,  as  tbe  procedure  is  jret 
too  young  to  permit  tbe  expression  of  a  definitive  conciusion  regarding 
its  value.  In  selected  cases  which  fail  lo  yield  to  other  forms  ol 
treatment  it  may  be  justifiable  to  try  it 

.\fter  cystotomy  fistula  often  per^sts,  rendering  the  coodhioa  ol 
the  patient  hj^y  uncomfortable  if  not  actually  tonncnting.  Tbetfr 
fore  it  ts  better  to  feed  the  patient  on  morphine  than  to  add  to  his 
already  lamentable  condition  a  permanent  tuberculous  fistula. 

After  what  has  been  said  it  becomes  evident  (hat  operadn  pro- 
cedures are  perroiseible  only  when  it  is  certain  that  the  tuber- 
culous process  is  confined  to  a  few  drcumscribcd  areas.  Even  in 
this  class  of  cases  exceptions  must  be  made  wbca  tubocoloaB  fed 
exist  in  other  organs,  and  also  when  the  vesical  disease  h  depaimt 
upon  descending  infection  from  the  kidneys.  In  r^ard  to  tbe  last 
class  of  cases  it  has  already  been  stated  that  the  vesical  ulceratioasaAcB 
undergo  spontaneous  healing  or  yield  to  local  treatment  after  extir- 
pation of  the  dtMaaed  kidney. 

Id  conclusion  a  few  words  must  be  said  coaccming  the  worth  of 
tuberculin.  Tbe  administruioa  of  this  preparation  in  general  tabcfcs- 
losis  has  undergooe  maiiy  fluctuations.  At  &rsf  lauded  to  the  i 
it  was  later  abandoned,  only  to  be  recently  received  with  favor  . 
in  certain  quarters.  I  have  treated  a  few  cases  of  vcrical ' 
with  it,  and  also  have  ohservcdotbcn  treated  by  lorec  of  ay  eofcagues, 
and  as  a  result  of  these  obicrvsbooa,  together  with  a  sttafy  of  the 
Uterature  of  the  lubject,  the  only  coodtuioD  I  can  derive  b  flat  at 
present  we  are  not  in  a  poiitioo  to  proooanoc  judgiPfiH  a*  lo  its  < 

Tuberculin  T.  K.  i*  ihepreparalion  Ofed.ilbetag^vcaioj 
doses  of  from  l  to  looo  rolllignunnKa.    The  bijectioa  it 
when  tbe  nadlM  MibtMai,  and  the  dose  h  incrnaed 
quantity  tinplcyd  ceaw*  to  prodiice  a  rtactkn.    I  Ittvc 
any  untowaid  dUa  fron  iu  use.     la  khbc  caaa  lubjerfit 
onubm  mcom  Ut  Uke  liiur,  m  rjthtn  tbe  «yne  Mbirc 
ezpericacad  wMh  ttv  "thtr  tbwpwdk 
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dioidans  state  that  Ihcy  have  obtained  mon  Uvonibk  results  than  I 

h«\-«. 

It  is  yet  too  early  to  speak  positively  (or  or  against  this  trcatmiait 
as  the  number  of  carefui  observations  thus  far  made  do  noi  warrant 
such  a  course. 

I  do  not  consider  it  justiliablc  lo  condemn  it.  1  mean  (hat  it  must 
be  cautiously  tntcd.  A  disease  such  as  vesical  tubcrculotki&.  which 
produces  inienM:  pain  and  makes  life  a  burden,  a  dbcasc  over  which, 
it  is  true,  wc  do  ha\-c  some  but  by  no  means  eiwu^  cootrti),  justifies  an 
eflfon  to  secure  better  and  more  effectual  remedies,  our  knowledge 
of  which  must  depend  upon  objectiw  evidence  derived  fitMn  thnr  use. 

FOREIGN  BODIES  IN  THE  BLADDER. 

It  is  rare  (or  foreign  bodies  to  ^^-i  into  iht-  bladder  and  remain  there. 
By  far  ihc  greater  majority  of  ilicm  arc  broken  off  catheters  or  bougies, 
while  next  in  frequency  come  silk  ligatures,  wliicb  cither  dnd  their 
way  from  neighboring  parts  or  are  brought  into  the  bladder  during 
operation. 

Occasionally  an  object  tniroduce<l  into  the  urethra  with  erotic 
intent  passes  on  into  the  bladder.  .^fterinjuryiOr  rupture  of  an  abscess, 
sequestra  may  get  into  the  bladder,  although  sudi  an  occurrence  is 
rare.  Finally  gunshot  wounds  sometimes  cany  pieces  of  dothing 
into  the  bladder. 

.'\lthough  in  the  beginning  the  bladder  is  verj-  tolerant — there  is 
usually  little  pain— inflimmatlon,  dilTiculty  of  micturition,  and  infection 
soon  dc\elop.  Cystitis  is  almost  inevitable.  The  urine  becomes 
turbid,  in  many  cases  bloody.  I'he  lesions  produced  depend  upon 
the  character  of  the  foreign  body,  upon  whether  it  has  a  sharp  point  or 
edges.  In  a  very  short  lime  the  urinary  salts  are  deposited  ujKtn  the 
object  and  it  becomes  encrusted  with  phosphates  and  urates. 

Tlie  diagnosis  ofTers  no  difTicultics.  Generally  the  history  will 
re^'cal  the  trouble.  If  not  we  at  present  possess  a  sovereign  means 
of  diagnosis  in  the  cystoscope.  Formerly  all  kinds  of  sounds  and 
instruments  whidi  made  a  noise  when  the  foreign  body  was  grasped 
between  their  blades  were  employed.  Today  one  glance  through 
the  cystoscopc  enables  us  to  detect  the  presence  of  a  foreign  body 
and  detemune  its  nature. 

Metal  objects  arc  easily  rei^aled  by  the  X-ray. 

The  cysloKCOpe  is  also  used  to  facilitate  the  removal  of  foreign 
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bodies.  An  attempt  may  be  made  to  seiT*  the  object  with  the  1i6io- 
trite,  but  if  it  i»  not  sticcc^ful  il  should  be  abandoned  m  once.  Spoo* 
tancous  expulsion  of  the  body  must  never  be  reckoned  on. 

It  is  practically  out  of  the  question,  for  us  already  stated  incrustation 
soon  occurs  and  the  object  becomes  so  large  that  it  is  impossible  for 
it  to  pass  through  the  urethra. 

If  the  lithotritc  fails  the  cysloscopic  forceps,  an  instrument  I  ha\-e  had 
^Aiade  by  Hirschmann,  should  be  used.    Its  braiiches  come  asunder  and 

I  shaft  is  hollow  so  that  a  cystoscopc  can  be  passed  through  il.  The 
foreign  body  ran  usually  be  seen  with  the  greatest  distinctness  and  can 
be  seized  and  drawn  out  under  the  guidance  of  the  eye.  In  this  way 
I  have  repeatedly  removed  catheters,  bouses,  and  threads. 

This  procedure  is  contrainditated  when  the  object  is  firmly  incrusted 
nth  salt  and  has  become  so  big  that  there  is  danger  of  its  materially 
'  injuring  the  urethra.  Suprapubic  cystotomy  then  becomes  the  proper 
procedure,  for  although  it  causes  the  patient  a  greater  loss  of  time, 
it  saves  him  from  permanent  injuries,  such  as  would  follow  the  forcible 
extraction  of  a  large  foreign  body  through  the  urethra.  In  the  latter 
instance  traumatic  stricture  would  be  the  result. 

It  is  not  uncommon  to  meet  with  foreign  bodies  in  the  bladder  of 
persons  who  have  a  narrow  urethra,  because  such  persons  have  to 
haw  catheters  or  bougirs  passed.  In  such  cases  the  cystoscope 
cannot  be  immediatel)'  resorted  to.  Either  suprapubic  cystotomy 
oust  be  performed  and  the  foreign  body  removed  through  the  incision, 
'or  the  stricture  dilated  and  the  cystoscopc  then  used,  .^s  the  bladder 
would  be  injured  by  retention  of  the  foreign  body  for  any  length  of 
time  its  early  removal  is  desirable;  therefore  operation  has  to  be  con- 
^dered.  To  expedite  matter*  I  have  repeatedly  performed  internal 
urethrotomy  and  then  immediately  removed  the  foreign  body  with 
the  cystoscopic  forceps.  This  procedure  seems  the  more  rational, 
too,  for  the  reason  that  it  always  overcomes  the  stricture,  which  is 
really  the  cause  of  the  trouble.  Whether  internal  or  external  ure- 
throtomy should  Ik:  done  in  a  given  case  is  to  be  determined  by  the 
principles  laid  dov^-n  in  the  artide  on  stricutre. 

VESICAL  CALCULUS. 

Stone  in  the  bladder  is  a  disease  which  has  been  knovm  and  studied 
for  hundreds  of  years.  Notwithstanding  this  the  causes  of  its  dc^xlop- 
ment  arc  not  yet  fuUy  understood.    According  as  the  calculi  descend 
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from  Ihe  kidney  ami  rgmwn  in  the  bladder,  or  are  themselves  fonncd 
in  the  bladder,  wc  di0ercntiatc  between  primary  and  secondarj-  cal- 
culus. 

Primary  caJculus,  composed  of  uric  add,  oxalate  of  lime,  or  mnlhin, 
arc  formed  in  the  kidnej's  either  because  these  normal  elements  of 
the  urine  arc  excreted  in  excess,  or  because  the  capacity  of  the  urine 
for  holding  them  in  soltilion  ha<^  become  diminished.  For  example, 
the  bnuUli-r  the  (juantity  of  sodium  chloride  in  the  urine  the  smaller 
the  amount  of  urates  which  it  will  dissolve  at  a  given  temperature. 
According  to  one  thcor>'  these  primaiy  stones  develop  only  as  a  result 
of  precipitation  of  salts  caused  by  increased  cr)-siallatinn,  while  another 
view  is  tliat  stone  formation  occurs  only  when  a  connecting  member, 
an  animal  frame-work  so  to  speak,  in  the  form  of  mucus  or  colloid 
substance  is  present. 

What  cause  is  responsible  for  the  increased  prccipitadon  of  salts 
is  known  only  empirically.  It  lias  been  assumed  that  tn  the  case  of 
uric  acid  stones  there  is  insuflicient  combustion  of  the  products  of 
melabollsm.  Gout  and  uric  add  stones  stand  in  close  relation  to 
cmc  another,  [mmodcrate  ingestion  of  meat  associated  wtlh  insuffi- 
cient cxvrdsc  has  been  regarded  as  a  cause  of  faulty  oxidation. 

Overloading  the  body  with  vegetable  food,  es])eda]ly  asparagus, 
tomatoes,  celer>',  apples,  and  pears  arc  said  to  favor  the  formation  of 
oxalate  calculi.  These  are  merely  hypotheses.  Wc  only  kno*-  that 
heredity  plays  a  role  m  the  evolution  of  vesical  calculi;  thai  primaiy 
stone  is  more  freiiuent  in  man  ihan  in  woman;that  the  disease  b  espe- 
cially common  in  tliildcm  and  old  people,  beinR  more  seldom  encoun- 
tered in  persons  of  middle  life.  The  oxalate  stones  arc  common  in 
poor  children,  while  those  comjHJsed  of  urates  occur  in  rich  old  persons 
who  are  high  livers. 

There  arc  noteworthy  dlHerenccs  in  regard  to  the  geographical 
distribution  of  this  disease.  It  is  very  frequent  in  Ru&aa,  Asia  Minor, 
Ihe  cast  of  England,  northwest  Germany,  Holland,  Hungary,  Persia, 
Egypt,  and  India.  Wc  must  as.sume  that  dimale  pUiys  ivo  rdle  in  its 
production,  but  that  diet  and  regimen  of  lining  are  more  important 
causative  factors.  The  influence  of  meal  diet  in  the  production  of 
urates,  and  vegetable  diet  on  the  formation  of  oxalates  has  already 
been  mentioned.  Nothing  is  known  concerning  the  influence  of 
drinking  water,  although  wc  have  knowledge  of  the  eCTect  of  certain 
wines.    The  heavy  burgundies  favor  the  development  of  urate  stones, 
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the  sparkling  wines  (champagne)  and  Rhint  vrinea  predispose  to  the 
foonation  of  the  oxalates. 

The  fonnation  of  secondary  calculi,  those  composed  of  phos- 
phates and  carbonate  of  lime,  is  much  easier  understood.  Their 
evolution  depends  entirely  upon  the  presence  of  catarrh,  or  a  foreign 
body  in  the  bladder.  In  catarrh  mucous,  pus  and  blood  act  as  foreign 
bodies;  upon  them  is  deposited  the  sediment  of  cystitic  urine,  the 
most  common  being  ammonto-magncsium  pho?>phate  and  carbonate 
and  phosphate  of  lime.  If  the  urine  becomes  alkaline  owing  to  de- 
composition of  urea,  the  pus  assumes  a  thick,  ropy  character  which 
makes  its  expulsion  difficult,  as  it  adheres  Grmly  to  the  vmU  of  the 
bladder.  It  will  be  readily  understood  that  these  oiasses  are  especially 
favorable  for  the  reeeplion  of  precipitated  urinary  salts. 

Pus,  mucus,  blood,  and  parasites  (dLstoma  hcmatobium)  may  also 
afTord  an  opportunity  for  the  precipitation  of  urates.  This  happens 
when  the  urine  is  still  acid.  If  it  subsequently  becomes  alkaline 
phosphates  are  depoi^iled  around  the  nucleus  of  urates.  In  this  manner 
the  formation  of  mixed  calculi  may  be  explained. 

I  do  not  hold  it  as  fully  proved,  however,  that  pure  phosphatic 
stones  develop  in  a  healthy  bladder,  juid  that  they  are  the  expression 
of  a  phosphatic  diathesis,  in  the  same  manner  that  urate  stonus  have 
their  origin  in  the  uric  add  diathesis.  The  possibility  of  this  occur- 
rence can  be  conceded  only  as  a  very  rare  exception,  for  I  know  of 
innumerable  cases  of  phosphaturia  of  years  duration  in  which  no  form- 
ation of  calculi  took  place.  It  is  altogether  different  when  phosphatic 
concretions  are  formed  in  a  diseased  renal  pelvis  and  pass  down  into 
the  bladder.  They  may  then  become  encrusted  with  urates  and 
phosphates. 

The  nimiber  of  stones  found  in  the  bladder  varies  exceedingly. 
There  may  be  few  or  many;  more  than  a  hundred  have  been  removed 
from  a  single  individual.  Likewise  they  varj*  extraordinarily  as  to 
size,  some  being  as  small  as  a  pea,  othera  as  large  as  a  hen's  egg.  The 
larger  the  number  the  smaller,  as  a  rule,  are  the  size  of  the  calculi. 

Their  weight  ranges  from  3  to  60  g,  [4$  to  900  grains].  In  shape 
they  arc  generally  round  or  oval.  When  many  are  present  their  sur- 
faces are  generally  flat  and  smooth.  Those  composed  of  tiratcs 
are  finely  granular  on  their  upper  surface,  and  have  a  yellow  or  yellow- 
ish red  color.  Those  composed  of  oxalates  are  rovmd,  rough,  and 
provided  with  pointed  projections  and  spines.    This  attribute,  together 
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with  Ihrir  deep  brown  or  grayish  black  color,  han  given  them  the  nnme 
of  inulbi-rr>'  calculi.  Phosphatic  £ton(»,  being  usually  multifJe, 
present  several  surfaces;  ihey  arc  smooth  and  of  a  light  gray  color. 

As  to  cood&trncc  the  oxalate  stones  are  ihc  hardest,  oxalate  of  lime 
being  a  substaiKe  which  it  b  sometimes  im|K>ssible  to  crush.  Next 
come  the  urate  calculi,  which  altro  may  hv  very  hard,  but  which  seldom 
withstand  crushing.  'Hic  pbosphaiic  stiHics  are  soft  and  can  be  easily 
reduced  to  powder.  The  rare  cystin  stones  are  soft;  thosecoroposed 
of  xanthin  have  about  the  same  consbteitcc  as  those  formed  of  urates. 

Mixed  stones  present  the  most  multifold  combinations.  They 
arc  most  frequently  composed  of  phosphates  with  a  niideus  of 
urates,  urates  with  an  oxalate  nucleus,  or,  conversely,  oxalate  with  a  urate 
nucleus.  But  irrespective  of  the  nucleus,  which  may  also  be  a  foreign 
body,  such  a»  a  needle,  a  thread,  or  a  parasite,  the  calculus  itself  may 
consist  of  concentric  layers  of  various  substances,  so  that  urates  and 
phosphates,  phiosphale»  and  lime  Milts  ultimate  with  one  another. 

The  chemical  examination  of  the  stone  may  be  unflcrtakcn  in 
accordance  with  the  following  scheme.  Fragments  of  the  calculus 
arc  heated  in  a  platinum  spoon  over  a  Bunsen  burner. 


CoDitHistibk. 


Whboul  Bum 
mm!  MDokc. 


Unto. 


With  auiM 

and  smuke. 


Vdtow  flame, 
uriniffmut  oilor, 

P«tc  blue  name 

(Milphur) 

Odor  of  aufcHida. 


PwWliMQ  fltOMfl 

fMnuwilkll.  CI. 


Noa-combnMible. 


Vulfrrbml 
dim  nut 
witb  II.  CL 


none 


Uric  add. 
Urate  at  sodium, 
potastium    awl 
aiBDIonium. 


lDcru*led  albu< 
niiMJd  body. 


Cyain. 


CaitMsiatc  of  lime. 


The  Ttd-hot  pow- 
dered stone  foonu 
whh  H.  CI. 


Tlir  mi-i>o*  jmw- 
dnrd  Mone  does 
not  (uam  wiifa 
H.CL 


Oulate  of  lime 


Earthy  pbosphates. 
(linw.  sugncua.) 


The  position  of  stones  in  the  bladder  i»  usually  the  same.  They 
follow  the  law  of  gnixity  and  generally  lie  in  the  deepest  part  of  the 
bladder,  which  of  course  varies  with  the  (losition  of  the  individual. 

From  these  frcdy  moveable  stones  we  must  difTcrentiate  those 
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which  are  fixed  in  a  pvtn  part  of  the  bladder.    The  latter  occur  as 
the  result  of  incrustation  of  threads,  which  I  have  observed  especially 
on  the  upper  wall  of  the  bladder,  and  may  al»o  occur  from  the  incru- 
station of  tumors. 
Calculi  are  also  foumi  in  diverticula,  being  90  situated  that  they 

rmay  either  fall  out  and  then  slip  back  again  as  the  patient  changw 
bis  position,  or  else  being  firmly  incarcerated,  ha%'ing  gradually  become 
largtT  and  larger  until  they  have  reached  a  size  greater  than  the  opening 
of  the  diverliciiUim.  Thwr  exit  is  then  im|»ssible.  They  are  then 
truly  encapsulated  stones,  which  are  very  seldom  met  with.  More 
frequently  I  have  observed  those  which  lie  first  within  the  diverti- 
culum and  then  without  it.  These  cases  explain  the  apparently 
luaccountable  disappearance  of  calculi  whose  presence  had  been 
previously  determined. 

Finally  there  remain  to  be  mentioned  the  so-called  pipe-stones 
which  we  referred  to  when  considering  urethral  calculi.  A  jjorlion 
of  the  stone  lies  in  the  iwslerior  urethra,  another  part  in  the  bladder. 
In  such  cases  the  sphincter  is  usually  somewhat  separated,  forming 
a  sort  of  tunnel  between  the  walls  of  which  the  stone  is  held. 

What  now  are  the  effects  of  calculi  upon  the  bladder  ?  In  many 
eases  none  ivhatever.  The  bladder  often  tolerates  slones  so  well 
that  not  otUy  does  the  indit'idual  fail  to  recognize  their  presence, 
but  the  anatomical  relation?-  of  the  bladder  remain  entirely  normal. 
This  may  continue  as  long  as  no  infection  takes  place.  As  the  moving 
of  the  stone  back  and  forth  produces  lesions,  very  slight  it  may  be, 
but  yet  nevertheless  disposed  to  favor  infection,  it  cannot  continue 
vcrj-  long.  Hence  it  follows  that  cystitis  is  not  a  symptom  of  stone 
in  the  bladder,  but  a  complication,  a  result  thereof. 

The  condition  of  the  bladder  is  therefore  the  same  as  in  cystitis. 
Well-formed  trabecular  are-  not  uncommon.    They  arc  due  to  hyper- 

'  trophy  resulting  from  increased  work.  As  a  bladder  containing  cal- 
ctili  contracts  very  often,  as  the  outflow  of  urine  Is  frequently  im- 

ipeded,  and  as  there  is  frequently  repeated  irritation  of  the  i-edcal 
mucosa,  muscular  hypertrophy  naturally  results,  and  produc&s  the 
so-called  trabecular  bladder,  or  vessie  A  cohnnes.  Hypcncmta  or 
luemurrhagc  affecting  the  mucous  membrane  may  he  present  or  absent. 
A  very  rare  occurrence  is  ulceration  due  to  pressure  of  the  stone. 
When  of  long  duration  calculous  cystitis  may  ascend  the  same  as  any 
other  cystitis  and  cause  pyelonephritis. 
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SVHPT011«,    DIAGNOSIS,   COURSE,    AND    rftOGNOSlS. 

VciicAl  calculus  has  three  canlimil  symplomN:  pain,  disturbftnce 
of  micturition,  and  dianges  in  the  urine. 

']"hc  pain  is  only  exceptionally  spontaneous  an<i  lasting;  generally 
it  is  produced  by  »oRie  dcrmitc  cause.  If  the  patient  mo\'Cs  much, 
or  if  he  rides  much  o^'er  a  rough  road,  or  in  a  rickety  conveyance,  he 
experiences  a  painful  sensation  in  the  region  of  the  bladder,  in  the 
perineum,  and  paiticulariy  at  the  end  of  the  penis.  At  times  this  pain 
becomes  so  great  that  it  prevents  the  patient  making  any  coniuderable 
movement  or  cSoit.  .\s  soon  as  the  patient  lies  domi,  and  especially 
during  the  night,  he  is  free  from  pBin. 

'litis  pain,  which  is  due  to  the  stone  falling  back  and  forth  when  the 
body  is  in  motion,  is  dilTerenl  than  that  produced  by  contraction  of 
the  bladder.  As  soon  as  the  bladder  is  emptied  there  comes  a  moment 
jusi  at  the  close  of  micturition  when  the  mucous  membrane  contracts 
upon  the  rough  surface  of  the  stone.  This  makes  a  lancinating  pain 
which  radiates  to  the  end  of  the  penis.  As  soon  as  urine  collects  again 
in  the  bladder  and  separates  its  walls  from  the  stone  the  pain  subsides. 
CoQtraclion  of  the  bladder  due  entirely  to  the  irriliiiton  produced 
by  movements  of  the  stone  may  occur  irrespective  of  micturition,  and 
^ve  rise  to  fiharp  pain  much  like  that  of  vcMcal  spasm. 

As  the  bladder  is  particularly  sensitive  in  the  re^on  of  the  neck, 
those  cases  in  which  thi-  stone  is  relatively  small  and  tlie  bladder  not 
too  large,  so  that  the  calculus  is  forced  to  the  neck  when  contractions 
occur,  are  the  most  painful.  For  this  reason  children  and  )-oung 
people  suffer  more  than  old  persons  with  large  dilated  bladders,  in 
some  pockets  of  which  the  stone  is  more  or  less  firmly  lixcd.  Under 
certain  conditions  pain  may  be  entirely  wanting.  I  have  often  let 
patients  having  stone  jump  from  a  lu'gh  chair  without  causing  them 
any  pain. 

The  disturbances  of  micturition  consist  in  frequent  passing  of 
water  and  in  occa.sional  sudden  interruption  of  the  stream.  Here 
again  it  is  the  movements  of  the  body  which  arc  responable  forthc 
frequent  urination.  Therefore  it  points  strongly  to  stone  if  the  patient 
states  that  he  experiences  urgency  of  urination  only  during  the  day, 
and  particularly  when  walking  and  dri\-ing,  and  that  he  h  little  troubled 
by  it  at  night.  Many  patients  sleep  all  night  without  emptying  thrfr 
bladder.  It  should,  however,  be  mentioned  that  this  symptom  of 
frequent  micturition  may  fail  entirely.    Particularly  in  old  persons 
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with  dilated  bladders,  which  often  hold  over  a  litre  fi  quart]  without 
inducing  urgeacy  of  urinaliuii,  have  I  found  thU  symptom  absent. 

The  other  »^,  sudden  interruption  of  the  stream,  is  even  more 
irregular.  It  occurs,  as  would  naturally  be  expected,  vrhen  a  small 
calculus  is  forced  to  the  neck  of  the  bladder  by  vesical  oonliactions 
and  is  made  to  occlude  the  urethral  opening  in  a  manner  similar  to 
ihAt  in  which  a  glass  ball  might  dose  the  neck  of  a  bottle.  If  the 
patient  a&sumts  another  position,  especially  one  approaching  the 
horizontal  posture,  the  stone  ^Ics  back  into  the  fundus  and  the  patient 
can  urinate  again. 

It  is  very  rare  for  complete  retention  of  urine  to  be  caused  soleiy 
by  stone.  When  a  pruslutic  who  also  has  a  vesical  calculus  is  seized 
«ith  retention  the  laltcr  condition  is  to  be  attributed  to  the  enlarged 
prostate  and  not  to  the  calculus.  It  is  constandy  observed,  and  is  due 
to  reflex  spa.'un  of  the  esttemal  sphincter  engendered  by  the  irritation 
present  in  the  Madder. 

As  a  third  symptom  changes  in  the  urine  have  been  mentioned. 
The  most  important  peculiarity  is  admixture  of  blood.  In  this  respect 
we  must  differentiate  between  the  macroscopic  and  microscopic  detec- 
tion of  ha-morrbage.  Only  the  first  is  commonly  so  designated  and  rec- 
ognized as  3udi  by  the  laity.  In  general  it  may  be  stated  that  these 
hasmorrhages  are  the  rule  in  vesical  calculus.  They  occur  occaaonally, 
and  as  is  the  case  with  paui  and  increased  frequency  of  urination,  are 
called  forth  by  forcid  movi-nivntb,  walking,  riding)  etc.  It  is  seldom  that 
(hey  occur  spontaneously  without  one  of  these  causes  being  present. 

They  arc  characli-rwcd,  furthermore,  by  the  fact  that  they  are 
usually  not  proliLsc  and  soon  disappear  if  the  patient  keeps  quiet 
or  goes  to  bed.  Under  such  circtinu>tances  the  blood  may  t>e  voided 
with  the  urine,  or  appear  at  the  end  of  micturition  with  the  last 
drops  of  urine,  assuming  the  form  of  terminal  hemorrhage.  The 
latter  occurrence  is  probably  caused  by  the  stone  being  forced  agaiost 
the  sphincter  at  the  close  of  the  act  and  thus  producing  a  slight  lesion. 
This  form  of  terminal  hajmorrhage,  is  not  due,  therefore,  to  movement 
and  straining.  Here  again  it  must  not  be  omitted  to  state  that  both 
forms  of  hemorrhage  may  be  absent.  I  have  seen  patients  who 
have  suffered  with  stones  for  ycare  without  having  any  hicmorrhage 
whatever. 

A  sign  which,  according  to  my  observation,  hardly  ever  fails,  and  upon 
which  sufficient  stress  has  heretofore  not  been  laid,  is  the  presence 
i6 
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of  blood-c«U8  io  the  urine.  Thdr  )>rrs«Dn-  can  be  demonsirated 
only  liy  ihc  mirnisi.'ope.  It  U  with  the  greatest  rarity  that  I  haw 
failed  to  find  ilu.-m.  \Micre  a  stone  is  pn-scnt  in  the  bladder  there 
also  wilt  be  blood -cells  present,  even  though  they  arc  nothing  more 
than  a  few  of  the  so-called  sliadows,  or  red  corpusdes  from  which  the 
coloring  matter  ha.s  been  extracted. 

Aa  to  the  other  changes  in  the  urine  which  take  place  in  \-esiail 
calculufi,  it  may  be  said  that  they  constst  in  admixture  of  mucus  and 
pu!^  conditions  which  are  not  chantcten»lic  of  calculous  dUeue, 
but  which  are  due  to  tlie  accompanying  cystilis.  The  excTCtioo  of 
a  certain  amount  of  salts  is  the  expres^onof  the  general  diathesis,  and 
at  times  may  be  of  value  from  a  ihcnipctilic  standpoint. 

From  thi»  conudcration  of  the  sj'mpioms  it  will  be  seen  that  a 
poidtivc  diagnosis  of  vc^cal  calculus  cannot  be  made  fn>m  tbero. 
If  they  arc  pre&cnt  singly  or  coUedively  we  may  suspect  the  existence 
of  a  stone.  Certainly,  howe\-er,  is  to  be  obtained  solely  by  phx'sical 
examination  consisting  of  [wlpation,  the  introduction  of  a  stone- 
sound,  and  iltuminaiinn  of  the  bladder. 

Pulljation  and  sounding  have  been  relegated  to  an  unimportant 
[)lncc  by  (ysto»coi>y,  but  not  withstanding  thi»  they  should  not  be 
abandoned,  for  there  are  cases  In  which  the  practice  of  cystoscopy  is 
Iccbnically  impossible.  An  attempt  should  always  be  made  to  palpate 
the  bladder,  lirst  through  the  rectum  and  then  through  the  vagina,  and 
also  bimanually.  With  children  ihis  often  sulTiccs,  which  b  the  more 
important  because  cystoscopy  is  difHcull  in  them  and  requires  the  use 
of  specially  con*trurtt-d  insirimicnls. 

If  an  instrument  can  be  introduced  into  the  bladder  the  use  of  the 
stone-sound  is  pr(^>er.  1'he  patient  lies  on  his  hack  with  his  buttocks 
elevated  and  the  bladder  empty  or  only  slightly  filled.  When  the 
lip  of  the  sound  rcachi-s  the  bladder  it  h  larriwi  by  a  sJight  baclcward 
and  forward  movement  to  the  posterior  wall  of  the  bladder,  drawn 
back  toward  ihc  right,  then  carried  to  the  left,  and  finally  with  its 
beak  directed  downwards  brought  to  the  neck  of  the  bladder  again. 

If  a  stone  is  pre>ent  it  will  be  rwogniKcd  either  by  its  striking  per- 
ceptibly upon  the  metal  sound  or  by  the  lip  of  the  instrument  touching 
a  hard  object.  It  must  be  rralixed,  however,  that  thb  examination 
is  not  reliable  in  all  cases.  It  is  to  be  borne  in  mind,  too,  that  the  sound 
striking  a  firm  trabecula  (muscle)  of  the  bladder  may  impart  a  sensa- 
tion, especially  to  those  of  tittle  i-.xpcriencc,  of  striking  a  stone.    It  is 
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more  important  to  realize  that  if  ihc  examination  is  ncgali\-c  the  absence 
of  a  stone  is  not  proved.  The  stone  may  lie  in  a  diverticulum  or  in  a. 
dilalalion  behind  the  prostate;  it  may  be  hidden  by  contractions  of 
the  bladder  induced  by  the  sound  itscU;  and  it  may,  espedally  in 
women,  who  have  a  verj-  much  dilated,  distorted  and  irregular  blad- 
der, easily  escape  the  sound. 

Our  object  i»  obtained  much  more  surely  and  quickly  with  the 
cystoscopc.  In  the  great  miajority  of  cases  a  glance  is  sufficient.  It 
not  only  shows  us  that  stone  is  present,  but  it  informs  us  also  whether 
there  are  se\'cral,  how  large  the>'  arc.  what  color  they  have,  and  con- 
vc}'s  probable  though  not  absolute  knowledge  as  to  ihdr  nature.  A 
stone  which  is  yellow  cxtcroaliy,  and  therefore  probably  composed 
of  urates,  may  have  an  oxalate  nucleus;  a  white  phosphatic  covering 
may  conceal  a  mass  of  urates,  and  so  on.  Furthtnnore  we  get  infoi^ 
malion  in  regard  to  the  po.«ition  of  the  stone,  whether  it  is  free  or  mov< 
able,  whether  it  lies  in  ad  iverticulum.  Naiundly  c>'stoscopy  may 
also  fail.  The  bladder  may  be  so  foul  that  it  is  utterly  impos^ble 
to  sec  anything,  although  such  a  condition,  it  is  true,  is  exceedingly  rare. 
With  but  one  exception  I  have  always  succeeded  in  discovering  the 
stone.  It  has  happened  more  frequently  that  an  encapsulated  stone 
escaped  the  eye. 

In  such  difficult  cases  the  most  modem  method  of  examination, 
to  wit,  radioscopy,  may  be  resorted  lo.  Unfortunately,  however, 
it  must  be  stated  that  this  method  docs  not  furnish  reliable  results. 
Conditions  must  be  ver>'  favorable  in  order  for  a.  trustworthy  picture 
of  the  calculus  lo  be  obtained.  The  most  common  primarj-  calculi, 
those  comiwsed  of  urates,  allow  the  rays  to  pass  through  so  well  that 
thdr  contour  is  seldom  plainly  given. 

The  method  is  usually  satisfactorj-  in  children,  in  whom  il  is  parti- 
cularly desirable,  for  the  reason  that  the  introduction  of  the  cystoscopc 
is  beset  with  technical  ditTiculties;  for  very  small  children  it  is  imprac- 
ticable. Figure  147  shows  an  X-ray  picture  of  a  vesical  calculus  in  a  child 
seven  years  olrl. 

For  these  reasons  we  should  not  confme  ourselves  to  a  !^ngle  method 
of  examination,  but  should  use  all  if  it  be  nccc^sarj'.  It  may  well 
be  said  that  there  are  few  diseases  which  reqture  such  certainty  and 
precision  in  diagnosis  as  stone  in  the  bladder. 

The  counic,  duration,  and  termination  of  the  disea.se  are  most 
variable.    A  stone  may  be  present  for  years  or  tens  of  yeant  without 
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causing  any  material  di&turbaoce.  Therefore  many  olrt  persons 
prefer  not  to  be  operated  on  and  carr)-  the  calculus,  which  burdens 
then)  Uttk-  or  not  at  all,  as  long  as  they  live. 

Others  have  severe  i>ain,  urgency  of  micturition,  and  cystitis,  so  that 
interference  is  demanded.  As  a  rule  the  anoyance  depends  more 
upon  the  accompanying  symptoms,  particularly  cystitis,  than  upon 
the  sione  itself.  The  cystitis  is  characterized  by  haemorrhage  and  pain, 
which  appears  especially  in  the  form  of  exacerbations  or  attacks  of 
vesical  spasm.    Vcr>'  rardy  the  stone  gets  wcdgwi  into  the  neck  of 


FK).  t47> — X-ray  picliire  ol  ■  Toical  calculus  in  «  child  icvpn  vctn  old. 

the  bladder;  it  then  causes  mo:it  violent  pain,  the  patient  urinating 
drop  by  drop  and  experiencing  great  distress.  Under  these  circum- 
stances hjcmorrhage  is  hardly  ever  absent. 

l"he  general  health  remains  good  for  a  long  time,  especially  while 
the  bladder  remains  uninfected.  If  cystitis  or  an  ascending  pyelo- 
nephriils  develops  then,  of  course,  the  symptoms  of  these  maladies 
manifest  themselves.  Irrespectiveof  these  complications  there  occasion- 
ally occurs  a  condition  which  may  be  designated  as  urinary  intoxi- 
cation, a  condition  which  is  characterized  by  loss  of  appetite,  want 
of  strength,  thirst,  and  slight  elevation  of  temperature-  This  may  be 
attributed  to  absorption  of  toxins  of  the  urine  through  the  lesions 
in  the  bladder  produced  by  the  calculus. 
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As  to  the  cystitis  it  must  be  ascertained  whether  il  is  primary  or 
secondary,  that  is,  whether  it  developed  as  a  result  of  the  calculus, 
or  whether  it  is  responsible  for  the  formation  of  the  latter.  The  first 
form  is  eas;  to  cure,  the  second  difficult. 

The  prognosis  of  stone  in  the  bladder  is  usually  favorable.  Spon- 
taneous expulsion  U  not  to  be  counted  upon  csccpt  in  the  case  of  very 
small  calculi.  It  occurs  most  frequently  in  women,  who  have  a  short 
and  wide  urethra. 

Spontaneous  fragmentation  of  the  stone  is  even  less  common, 
although  a  few  examples  are  on  record.  In  such  cases  it  h  probable 
that  the  inner  laj"ers  of  the  calnJus,  being  no  longer  in  contact  with 
the  urine,  become  dry.so  that  cleavage  takes  place,  and  that  the  latter 
occurrence,  in  conjunction  with  contraction  of  the  bladder,  leads  to 
spontaneous  crumbling  of  the  stone.  It  hardly  need  he  said  that 
primary  calculus  unassociated  with  complications  ofTer;  a  better  prog- 
nosis than  docs  the  secondary  forms  which  were  preceded  by  cystitis. 
'I'he  most  unfavorable  cases  of  all  are  those  complicated  by  pyelon- 
ephritis. 

TREATMENT. 

The  object  of  treatment  in  ve»cal  calculus  is  twofold,  namely, 
to  remove  the  stone  which  is  present,  and  to  prevent  the  formation  of 
others.    The  first  can  be  attained  only  by  operation. 

There  was  a  time  when  it  was  considered  possible  to  dissolve  the  stone 
by  the  internal  administration  of  drugs,  but  we  no  longer  believe  in 
such  a  wonder.  A  scries  of  operations  for  the  removal  of  stone  have 
been  recommended  and  practised.  We  cannot  enter  into  an  his- 
torical account  of  these  operations,  but  will  merely  engage  in  a  discus- 
Mon  of  those  which  in  ihc  present  state  of  our  knowledge  seem  to  be 
the  most  rational.  As  a  rule  the  choice  lies  between  cutting  operations 
and  crushing. 

Crushing  (lithotripsy,  litholapaxy).— In  the  writings  of  Hippo- 
crates, Ambrose  Par^,  and  others  the  idea  of  crushing  stone  williin 
the  bladder  was  mentioned,  but  Ci^iaJe,  who  in  1824  first  successfully 
put  il  into  practice,  was  the  founder  of  the  operation.  Although 
llfurtdoup  and  CharriJ-re  improved  the  instrumrnls,  modem  litho- 
tripsy began  with  Bigclow.  In  1875  he  invented  his  aspirator,  which 
made  it  possible  to  crush  the  stone  and  remove  the  fragments  at  one 
sitting.    He  named  this  operation  litholapaxy.    Next   to  him  tlie 
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greatest  master  of  this  procedure  was  Sir  Henry  Tliompson,  of  London. 
In  France  Fdis  Ouyon  became  the  best  udvocatc  of  the  method,  and 
has  brought  it  into  a  high  degree  of  perfection. 
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For  the  performance  of  litholapaxy  lithotritcs,  an  cvacuator,  and 
cathctcni  of  large  caliber  arc  rc<|uired.  The  Uthotriiv  tonsisis  of  male 
and  female  blades,  shaft  and  handle.    The  handle  is  provided  with  a 
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mcchanisnT  wmchlbcks  and  unlocks  the  jaws  of  the  blades.     I  prefer 
the  iiulrumcnts  of  Thompson  and  Guyon  (Figs.  148,  140  and  150). 

It  is  indispensable  that  the  instruments  be  made  of  the  best  and 
hardest  steel,  and  that  their  strength  be  tested,  llie  jaw  of  the  female 
blade  (a)  of  Guyon "s  instrument  is  indentated  so  that  the  ttetli  of  the 
mole  blade  (b)  fit  into  it.  This  mechanism  is  of  the  utmost  impor- 
tance, as  by  it  the  fragments  of  stone  can  be  forced  through  the  aper- 
tures. If  any  considerable  number  of  the  fiagmenis  remain  in  the 
jaws  the  litbotritc  could  not  be  entirely  closed  and  its  removal  would 
be  very  diflicult.  The  more  slender  instniment  (Fig.  150)  is  used 
at  the  end  of  the  operation  to  remove  the  last  small  fragments  of  stone. 
Because  of  the  gliormess  of  its  beak  it  can  be  turned  in  all  directions 
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Fig.  iji.— K<"rb«*»  Ihhotrifc. 

ajid  even  canied  downward  in  the  blndder.  (Dr.  Wm.  S.  Forbes, 
of  Philadelphia,  has  constructed  a  litholrite  (Fig.  151)  of  prodigious 
strength  which  seems  to  conform  better  to  the  laws  of  meclianii"s  than 
any  instrument  previously  demised.  It  also  contains  a  power- recording 
mechanism  in  the  screw  handle  which  measures  the  strain  on  the 
Uthotrilc  and  the  crushing  resistance  of  the  calculus.  A  complete 
description  of  this  lithotrite  is  contained  in  the  Transactions  of  the 
American  Surgical  Association,  1894,  to  which  the  reader  is  referred.) 

Fig.  152  shows  Bigclow's  latest  evacuator.  It  consists  of  a  large 
rubber  bulb  and  a  glus  recwver.  The  stopcock  in  the  bulb  permits 
the  bulb  to  be  filled  with  fluid  and  the  oac  below  p\c»  attachment  to 
the  evacuating  tube.  Pressure  upon  the  bulb  foncts  the  fluid  into  the 
bladder.  When  the  pressure  is  rclaxe<]  the  bulb  rcassumcs  its  normal 
shape,  a  vacuum  is  creatcrl  within  it,  and  the  water  rushe:«  back  out 
of  the  bladder  into  the  receiver  bringing  the  debns  of  the  calculus 
with  it. 

The  whole  instrument  except  the  rubber  bulb  can  be  boiled; 
the  bulb  is  sterilized  by  filling  it  with  t%  solution  of  bichloride  or 
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oxycyanatc  of  mercury  twenty-four  hour»  before  it  is  to  be 
used.  If  the  patient  has  c)-stius  his  bladder  should  be  cleansed 
by  a  preliminary  irrigation  of  aKcr  nitrate  solution  itiooo.  For 
crushing  largc&tonesi  always  u:sc  a  general  anirsihetic.  It  i^  only  when 
the  calculi  arc  small  and  their  crushing  rcrjuires  but  a  short  time 
thai  it  can  be  dispensed  with. 

1  cDuld  never  resolve  to  cocaioize  the  bladder,  as  several  fatalities 
resulting  from  this  procedure  have  been  reportt-d.  We  do  not  know 
to  what  extent  the  bladder  ab>torbs  nor  how  much  cocain  the  patient 
will  (oleraie.  On  the  other  hand,  insensibility  of  the  bladder  during 
opeialion  is  indispensable,  for  unless  it  be  obtained  the  bladder  will 


tin   151.— IlineloK^i  Ut«t  cvacutttor. 

contract  so  that  some  part  of  its  lining  will  be  drawn  over  ihe  stone. 
In  such  a  case  it  will  be  verj-  difficult  to  avoid  injuring  the  bladder- wall. 
The  patient  b  placed  on  the  table  with  the  buttocks  elevated  and 
the  head  lowered,  as  in  this  [xisition  the  stone  b  removed  from  the 
neck  of  the  bladder  and  tite  operation  thus  made  more  easy.  If  the 
lithotritc  be  now  mtroduced,  it  will  often  be  merely  ncccssaiy,  while 
the  beak  of  the  instrument  is  directed  upwards,  toopen  and  close  the 
blades,  whereupon  the  stone  will  be  found  in  their  grasp.  Crushing 
can  then  be  easily  done,  unless,  as  very  rarely  happens,  the  stone  is 
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of  such  exceptknal  tuidne^  that  a  hammer  ha=  to  be  'jsed  10  hnu 
it.  There  are  cases  in  which  the  =tone  e\en  rcasis  rite  la::er  man- 
ipulatioii.     In  :',xh  instances  hth<dapax}'  is  not  pradkabie. 

.\fter  the  »tone  has  been  seised  and  crushed  search  tor  tbe  na^ 
ments  is  made  in  the  same  Kpan.  Ther  are  usuaDr  eaifly  I'ouad. 
and  aie  to  be  cnisbol  again  in  the  same  manner  as  the  oiigina]  ca]cJ~,3. 
OccadonaDv  the  beak  01  the  Utbotiite  must  be  turned  n>  ihe  ri^ 
and  left.  The  crushing  is  continued  as  liHig  as  laigc  pieces  can  be 
gtasped  between  the  Uades. 

WlieQ  no  mote  can  be  found  the  e\'acuating  catheter  is  isnoc'jced, 
the  pump  attached,  and  e^'acuati(m  begun.  This  pnxxdu?e  rexaovcs 
all  fragmoiis  snull  enough  to  pass  ihrou^  the  catheter.  To  com- 
fJete  the  operation  the  small  shon-beaked  lithotrite  iama5:f.:r^, 
the  blades  of  which  can  easOv  be  carried  to  the  inferior  waU  of  the 
bladder,  is  intTod'.:ced.  VTiir.  this  instrument  analler  pieces  can  be 
cau^t  and  broken  mv. 

When  it  has  been  cetennined  that  no  more  fraemenis  arc  pirwmt 
in  the  bladder,  a  i:icoo  scJ'^tioi:  of  silver  nitrate  should  again  be 
injected,  a  rt:itndon-ca'i;t^,tr  inserted,  if  neccssarii',  and  the  padotx 
put  to  bed.  li  sei-erc  hemorrhage  has  occurred,  or  if  the  patioit  can- 
not empty  his  blad<ier,  the  catheter  should  be  used.  Othenrise  it  is 
not  necessarj". 

.\l  the  a>ncl..:si'jn  of  the  operation  many  surgeons  like  10  asure 
thfrnselves  by  a  look  thro^iah  'jit  cj-stCKCOpe  whether  all  fraemous 
have  been  ren:o-.-tid,  b-t  I  coni:i'i*r  such  an  examination  useless.  Etoi 
if  only  slight  har,t;orrha2c  hi=  oc-rred  the  bladder  is  so  obscuicd 
that  a  clear  \jtr*  of  it  canno:  r.e  obtained.  It  is  better  to  undenake 
thb  veiiEcaiion  a  ifrs  days  later. 

The  dangers  of  this  operation  are  slight  pro-.id(:«j  that  i:  is  skill- 
fully perfonr.efi,  I:  of'.eii  hajixrns  :hat  a  plv.'j  of  mucous  membiane 
is  caught  ^ith  the  stor^e  ar.d  '^r^Yi'yi.  bu:  this  is  witho-t  unurward 
ciTcct.  Pen'oritior.  of  :l-t  ":jU'i':';r  is  a:r.or.g  the  rarest  acddents. 
It  is  also  rare  for  •?.-:■  lith'-t.-Ite  to  i^r.'l  or  hr^k,  yet  I  have  seen  such 
an  accident  hap^^r.. 

The  dar.ger  I-  rr.iVrrlilly  >r-/:r.'3^  if  -:r.'.'  a.-ev.;d::n  is  practised- 
Slight  irritatior.  -,:'  -.■■-,  '-^\':-:':r  ':-.  -.fvr-  :,.-of:'-'.^,  but  :t  =ooa  su.tfiii«. 

statitis  as  a  -e^, --l  %:  :r.':  '.v;-<;::'-'.. 

Litholar-axv  ii  —.:':  ';:;:.  -, ..:  ;,'.  ■■■orr.a.r,  •.r.>^.  Is  rr,an,    Tz.t  di^r-^tr 
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is  due  to  the  greater  ciistcnsibilit>*  of  the  female  bladder,  to  the  distor- 
tion produced  by  ils  numerous  pockets  and  folds,  and  to  the  absence 
of  a  ^rni  point  of  support  at  tlitr  base  of  the  bladder  surh  as  is  supplied 
In  the  male  by  the  prostalc. 

Cutting  Operations.— The  only  cutting  operations  to  be  considered 
at  the  present  time  are  suprapubic  and  perineal  lithotomy.  The 
median  perineal  operation,  too,  h  ceding  more  and  more  to  llie 
suprapubic.  In  performing  the  former  operation  the  regular  perineal 
inciMon  is  made,  but  is  prolonged  into  the  prostatic  urethra  in  order 
to  secure  more  room  for  the  removal  of  the  stone.  Even  then  great 
difficulty  mav  be  experienced  in  its  extniclion. 

Perineal  lilholapasy  is  a  slovenly  and  uncertain  porcedurc;  it  is 
im]xmsJWc  lo  lell  whether  all  of  the  slone  is  removed.  When  a  cutting 
op>eralion  is  deemed  adnsablc,  it  is  best  to  resort  to  suprapubic  litho- 
tomy, ^\'hich  permits  an  adc<|uale  survey  of  existing  conditions  to  be 
made. 

The  suprapubic  incision  is  m»dr  in  actxirdance  with  the  usual 
rules.  The  bladder  is  filled  with  air  and  an  inci5ion  begun  a  hand's 
breath  below  the  umbilicus  and  carried  down  toward  the  symphisis. 
The  patient  lies  in  the  Trendelenburg  position.  The  transverse 
incision  above  the  symphysis,  although  it  gi\'es  more  room,  is  not 
necessary  for  the  performance  of  this  operation.  The  bladder  is 
opened  without  injuring  the  peritoneum,  and  the  woimd  enlarged 
until  the  stone  can  be  removed  with  one  of  the  forceps  shown  in  Fig. 
153;  the  stone  scoop  is  also  useful  for  this  purpose. 

It  is  better  to  make  the  incision  loo  large  than  too  small,  so  that 
in  delivering  the  stone  the  edges  of  tlie  vesical  wound  shall  not  be 
bruised.  .>\fter  the  calculus  b  removed  the  bladder  is  washed  with 
silver  nitrate  solution  and  either  dosed  entirely  or  a  small  opening 
left.  If  hemorrhage  is  not  severe  and  the  bladtler  was  not  loo  foul 
It  is  better  to  close  the  bladder  entirely  and  insert  a  retention- catheter 
through  the  urethra.  When  ammoniacal  decomposition  of  urine 
exists  a  small  islil  is  left  open  in  the  Mad<ler  and  a  drainage  tube  inserted. 
After  packing  the  prevesical  spare  the  superficial  wound  is  closed  with 
the  exce])tion  of  a  small  slit  at  its  lower  angle. 

This  operation  is  simple  and  offers  a  good  prognoas  except  in  the 
case  of  very  decrepit  persons  or  those  suffering  from  advanced  arter- 
iosclerosis or  kidney  disease. 

It  has  been  asserted  thai  more  ret.ipscs  take  place  after  litholapaxy 


VF.S1CAL  CALCULUS. 


35» 


than  after  suprapubic  lithotomy,  because  in  the  first  procc<1ure  it 
cannot  positively  be  known  whether  e\  crj'  fragment  of  stone  is  removed. 
If  a  piece  remains  it  soon  grows  to  form  a  new  stone.  Experience 
teaches  ilial  in  the  hands  of  those  operators  who  thoroughly  under- 
stand how  to  perform  the  operation,  litholapoxy  is  not  followed  by 
more  relapses  than  is  suprapubic  lithotomy.  Cystoscopy  in  con- 
junction with  litholapaxy  enables  one  to  free  the  bladder  from  all 
lenuuutts  of  stone.    Moreover,   according  to  my  experience,    the 


Fig-  IJJ- — Stone-CoreqM  ind  looop. 


effects  of  a  skilfully  performed  crushing  operation  are  not  so  severe 
as  those  caused  by  suprapubic  section.  Even  granting  that  there 
be  danger  of  a  repetition  of  the  operation  1  consider  crushing  under 
otherwise  favorable  conditions  to  be  the  less  dangerous  procedure. 
The  cuttlnj;  operation  should  be  reserved  for  those  cases  in  which 
crushing  is  impossible. 
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TUMORS  OF  THE  BLADDER. 


The  Qcwcr  methods  of  examin:ition,  espct.ially  c)'5to«'0)>y,  have 
taught  us  that  new  growths  of  the  bladder  are  much  more  common 
than  was  formerly  supposed.  A  elassUicadoD  of  these  grouihs  which 
would  be  sutisfactorj'  in  all  resjiccls  would  be  difficult  to  make.  They 
have  been  divided  according  to  the  anatomical  substratum  upon 
which  they  rest,  into  epithelial,  connective  tissue,  and  muscular  tumon. 
They  have  al-so  been  classified  according  as  the>'  ore  superfidal  and 
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pedunculated  or  sessile,  or  according  as  they  are  deeply  situated 
and  infiltrate  the  wall  of  the  bladder.    The  mo.st  natural  method  of 
classifying  is  to  divide  them  into  benign  and  malignant,  but  this  divi- 
sion abo  is  subject  to  great  difficulties,  as  we  sliall  presently  see. 
The  roost  common  benign  tumor  is  papilloma,  which  may  be 
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sessile  or  pedunculated,  single  or  multiple.  The  most  common  form 
in  which  this  growth  is  met  with  is  as  a  number  of  tumors  growing 
from  a  common  pctiiclc  like  tho  branchts  of  a  tree  from  its  trunk. 
The  branches  are  \'illi,  each  one  of  which  U  composed  of  a  fine  stroma 
of  connective  tissue  having  a  loop  of  biood-veisels  extending  to  its 
extremity,  and  being  covered  with  several  layers  of  epithelium  (Fig,  154). 
When  dry  these  villi  collapse,  but  when  brought  in  contact  with  fluid 
they  imfold  and  float,  as  they  are  seen  to  do  when  vdewed  through  the 
cystoscopc. 

When  the  connective  tissue  stroma  is  strongly  developed  the  tumor 
is  called  a  fibrous  papilloma;  when  the  villi  are  arranged  in  series 
of  threadlike  forms  it  is  known,  according  to  Thompson,  as  a 
fimbriated  papilloma  (Fig.  155)-  These  ditlerenl  names  should  be 
known,  because  if  they  are  not,  confusion  will  be  caused  when  the 
different  varieties  are  designated.    It  must,  moreover,  be  remembered 


Fig.  I5;.r— Flnbriaird  pnpilloiiu. 

that  Virchow  calls  these  same  neoplasms  jiapillar}-  fibromatar  that 
Kustcr  designates  them  as  villous  poI)'pi,  and  that  others  merely 
term  them  papillomata. 

Although  these  villous  polypi  are  generally  bcoijr 
forgotten  that  such  is  not  always  tlie  case,  ins! 
extend  over  a  wide  area,  or  be  benign  as  to  the 
only,  the  deep  parts  and  base  becoming   roi 
cancerous  growths  may  present  vilkHjJtes  on  tb 
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9c«n  that  it  may  be  vcrj'  difliiult  to  decide  whether  a  tumor  is  bemgn 
or  malignant.  In  practice,  howcscr,  it  will  generally  b«  correct  to 
call  a  villous  or  [uipillomuloiis  tumor  benign. 

Much  rarer  arc  true  fibromata,  which  generally  occur  in  the  form 
of  pedunculalttl  (jolypi,  ami  which  lead  to  those  rarer  growth*,  fihro- 
myxoma,  myoma,  and  adenoma.  Sarcoma,  enchondroma,  anKioma, 
cliondro- sarcoma,  and  dermoids  have  also  to  be  mentioned;  of  these, 
however,  I  have  seen  none  but  sarcoma,  a  growth  which  is  not  very 
rare,  and  which  of  course  is  malignant.  [J.  A.  Wilder,  of  Denver, 
has  recently  analyzed  fifty  cases  of  sarcoma.  Tv>-enty-six  of  this 
number  occurred  afier  forty  years  of  :ige  and  fourteen  before  the  age 
of  ten.  Thus  it  is  seen  that  the  disease  is  most  common  in  middle 
life  and  in  childhood;  it  may,  however,  oa'ur  at  any  age. 

Wilder  states  that  it  is  rapidly  fatal  in  children,  and  that  metastases 
as  compared  with  sarcoma  in  other  parts  of  the  borly  seem  rare.] 
[Chorio-cpitbelioma.  Dewiuki  has  recently  reported  a  case  of 
chorio-cpithelioma  occurring  in  a  virgin  aged  sevenly-five  years,  and 
terminating  fatally. 

Microscopic  examination  of  the  vesical  tumor  revealed  Langhatts 
cells  and  s^cytium. 

The  genital  organs  were  free  from  <jmilar  tissue,  although  fibro* 
myomatous  nodules  were  found  In  the  uterus.  Metastases  were  present 
in  the  hmgi,  spleen  and  intestines. 

This  is  the  only  case  of  the  kind  yet  reported,  although  Lubarsch 
mentions  one  somewhat  similar,  which  occurred  in  a  girl  aged  thirteen. 
In  his  case,  however,  the  gron-th  probably  originated  in  the  uterus. 
This  patient  was  obo  a  virgin. 

For  further  particulars  the  reader  is  referred  to  Dewitski's  paper 
in  the  Medicinische  Woche,  .August  7  and  14,  1905.] 

Of  the  greatest  importance,  however,  is  caacer,  which  occurs  veiy 
frequently.  It  appears  in  different  forms,  varying  from  a  prodigious 
tumor  growing  into  the  caxiiy  of  the  bladder  to  a  layer  of  tissue 
merely  infiltrating  the  \-e^cal  walls.  In  the  lir^t  instance  the  growth 
may  be  either  pedunculated  or  sessile;  the  surface  may  be  smooth  or 
im^ular,  or  it  may  be  villous,  and  thus  be  mistaken  lor  a  benign  papil* 
!oma.  The  viUi  arc  exactly  the  same  as  those  of  jiapiUomata,  the  only 
dilTcrence  being  in  the  base  of  the  tumor.  While  in  the  benign  growth 
the  connective  tissue  stroma  arises  directly  from  the  submucosa, 
in  villous  carcinoma  there  i$  a  small-celled  infiltration  in  the  base  of 
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the  lumor,  together  with  an  irregular  proliferation  of  epithelium 
extending  into  the  deeper  parts. 

The  superficial  carcinoniala,  lo  which  class  the  scirrhus,  alveolar 
and  melanotic  forms  belong,  cause  diffuse  or  superficial  induration 
o(  the  bladder,  wliich  can  usually  be  detected  by  palpation  through 
ihe  rectum. 

Carcinomata,  like  benign  growlhs,  may  be  multiple,  and,  indeed, 
pedunculated  malignant  villous  cancer  and  inliltrating  cancer  may 
be  found  together.  It  has  also  been  observed  that  ])cdunculated 
cancer  may  recur  after  operatioa  a.s  an  inliltrating  growth. 

It  is  highly  interesting,  too,  to  note  that  apparently  authentic  cases 
of  the  transformation  of  a  benign  into  a  malignant  growth  ha^'e  been 
reported.  In  such  cases  it  b,  of  course,  nccessar}'  to  be  certain  that 
no  error  as  to  the  nature  of  the  original  growth  occurred. 

The  extension  of  the  cancerous  masses,  especially  those  forms  which 
grow  into  the  cavity  of  the  bladder,  may  assume  enormou.s  dimensjoiis, 
so  that  the  \-iscus  may  be  almost  entirely  fdlcd  by  them. 

The  difficulty  of  determining  from  the  macroscopic  inspection  or 
the  cysioscopic  apjK-arance  of  a  growth  whether  it  is  benign  or  malig- 
nant is  shown  by  the  fact  that  great  diiTereiic«s  as  to  their  relative 
frequency  arc  found  in  the  literature  of  the  subject.  According  to 
my  experience,  which  embraces  more  than  sixty  cases,  cancer  h  more 
common  than  benign  tumors.  The  great  majority  of  cancer  cases 
occur  in  elderly  pe(jple,  afTecting  mostly  those  who  arc  over  fifty  years 
of  age;  the  benign  tumors  more  commonly  ailcct  j-ounger  persons. 

We  know  very  little  concerning  the  causes  of  tumors  of  the  bladder, 
prolonged  irritation  of  tht  vesical  mucous  membrane  has  been  a&dgned 
as  a  cause,  but  there  are  countless  cases  of  chronic  catarrh  of  the 
bladder  in  which  catheterism  and  its  resulting  irritation  arc  not  followed 
by  neoplastic  growths.  There  are  innumerable  cases  of  calculus  unasso- 
ciated  with  the  development  of  tumore,  and,  conversely,  new  growths 
arc  found  in  cases  in  which  no  irritation  of  Ihe  wall  of  the  bladder  has 
taken  place.  It  is  true  that  catarrh  of  the  bladder  may  lead  to  pro- 
liferation of  the  vesical  mucous  membrane,  so  that  tumor-like  out- 
growths resembling  villi  may  be  formed,  but  these  are  different  from 
true  papillomata. 

It  would  seem  that  chemical  irritation  by  certain  dye-stuffs  is  espe- 
cially prone  to  result  in  the  deveiopmeni  of  ve»cal  tumors.  Many 
cases  have  been  observed  in  persons  who  work  in  fuchsin,  so  that  it 
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seems  juslifiaWe  lo  assume  tliat  iht  aniUn  and  toluidm  wfiich  ti\ey 
handle  exerts  an  irritating  influence  upon  the  wuUs  of  the  blkdder. 

It  has  been  asserlcd  that  gonorrhoea  and  s>'philis  of  the  bladder 
give  rise  lo  tumots,  but  as  no  proof  has  licen  aduccd  lo  show  the 
truth  of  this  usscrtion  the  existence  of  a  causative  relation  between 
these  diseases  and  tumors  can  be  totally  dented. 

It  also  seems  lo  me  to  be  very  doubtful  whether  tumors  can  be  pro- 
duced by  the  action  of  parasites.  At  all  events  it  may  be  slated 
that  there  is  no  proof  of  such  an  occurrence.  It  is  seen,  then, that  we 
arc  ignorant  in  respect  to  the  causes  producing  tumors  of  the  bladder, 
knowing  no  more  about  their  origin  than  wc  know  of  the  orig^  of 
new  growths  in  other  organs  of  the  body. 

As  to  ihc  R-lative  frequency  in  the  two  sexes  I  have  found  ihcm  to 
occur  more  frequently  in  men  than  in  women.  In  this  resjjcct,  how- 
ever, it  must  be  borne  m  mind  that  a  distinction  has  to  be  made  between 
primary  and  sccondarj-  growths,  a  distinction  which,  of  course,  applies 
only  to  malignant  forms. 

The  secondary  tumors  are  due  either  lo  metastasis  from  a  growth 
situated  in  another  portion  of  the  body  or  to  extension  by  contiguity 
from  neighbormg  parts.  Many  a  vesical  carcinoma  is  merely  the 
extension  of  a  prostatic  carcinoma.  So  likewise  may  a  carcinoma 
of  the  ulerus  or  its  adnexa  grow  into  the  bladder.  Contrary  lo  the 
obsenalions  of  Gtltcrbock  I  find  secondary  carcinoma  of  the  bladder 
to  be  more  frequent  in  men  than  in  women.  Metastases  from  other 
organs  are  generally  conceded  to  be  rare. 

The  site  of  Uimors  is  by  preference  the  Irigonum,  the  base  of  the 
bladder,  and  the  region  of  the  ureters.  This  is  especially  true  of 
malignant  growths.  I  have  often  found  papillomata  on  the  superior 
and  lateral  walls  of  the  bladder.  Nothing  detinitc  can  be  said  in 
regard  to  the  sjze  o(  vesical  tumors;  they  vary  from  the  size  of  a  pea 
to  that  of  a  hen's  egg.  Finally  it  is  worthy  of  mention  that  malignant 
tumors  remain  confmcd  to  the  bUidder  for  a  long  time,  metastases ; 
occurring  compmralively  late. 


SYMPTOMS,   PROGNOSIS   AND  COURSE. 

Tn  the  beginning  of  the  disease  there  is  little  difference  between 
the  symploms  produced  by  benign  and  malignant  tumors.  The 
following  symptoms  are  common  to  all  tumors  of  the  bladder:  hiem- 
aluria,  pain,  disturbances  of  micturition,  and  expulsion  of  fragments 
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of  the  tumor.  All  these  symptoms,  however,  netd  noi  be  jjrcsent  in 
a  single  case,  although  they  may  be.  In  some  cases  nothing  but  hem- 
aturia IB  present,  in  other  pain  is  Ihe  chief  sjTnplom,  and  in  sUU  others 
the  only  thing  noticed  is  the  exiniUion  of  particles  of  the  tumor. 

The  symptom  of  greatest  significance,  and  the  one  rthich  usually 
first  directs  our  allcntion  to  the  malady,  i*  hsmaturia.  It  often  re- 
mains for  years  the  only  perceptible  sign  of  the  disease.  The  ha-mor- 
rhagc  has  distinct  chanideristics,  being  generally  abundant,  of  long 
duration,  and  occurring  irrrapeclive  of  injury,  violent  efforts,  or  strain- 
ing, li  is  very  obstinate  in  yielding  to  our  therapeutic  moasure-S  and 
finally  disajipcars  for  as  little  reason  as  it  apparently  took  place,  per- 
haps to  recur  after  a  long  lapse  of  lime,  extending  frequently  over 
several  years.  It  may,  however,  recur  in  a  few  days  after  its  cessation. 
Veiy  often  the  luemorrhage  is  cntirelcss  painless,  and  is  also  una^^com- 
panicd  by  tenesmus  unless  it  be  so  abundant  as  to  cause  the  forma- 
tion of  Utrc  clots  in  the  bladder,  which  give  rise  to  vesical  contrac- 
tions. In  other  casi-s  the  bleeding  is  slight  and  partakes  of  the  nature 
of  terminal  haemorrhage,  only  a  few  drops  of  blood  being  forced  out 
at  the  end  of  micturition.  I  have  obser\*ed  this  occurrence  particu- 
larly when  the  tumor  was  close  to  the  neck  of  the  bladder,  so  that  a 
few  villi  were  compressed  by  the  sphincter  at  the  dose  of  micturition. 

The  hiemorrhage  is  not  well  explained  by  assuming  that  it  is  due  to 
ulceration  of  the  tumor,  for  when  ulceration  occurs  it  usually  produces 
I)er^ij,tenl  hsemorrhage  which  recurs  after  intervals  of  a  few  days, 
during  which  the  urine  is  \'oidcd  dear.  In  the  benign  papillary 
growths  it  is  chiefly  due  to  disintegration  of  the  epithelium  covering 
the  vascular  loop  of  the  villi;  the  vessd  then  lies  bare  and  powerful 
contraction  of  the  bladder  ciiuses  it  to  rupture.  Very  often  circulatory 
disturbances  exist  in  the  region  around  the  tumor,  the  vessels  being 
congested  so  that  ihey  rupture  when  ihc  bjjidder  contracts. 

The  nature  of  the  tumors  cannot  be  determined  b;  the  severity 
of  the  hfiemorrhage.  It  cannot  be  said  that  a  tumor  which  causes 
violent  bleeding  is  malignant,  or  that  one  which  jiroduccs  only  slight 
hiemorrhage  is  benign.  I  have  seen  simple  jwlypi  bleed  profusely, 
and  have  known  cairinomata  to  cause  very  little  hiemorrhage. 

Experience  has  taught   me,   however,  that  a  tumor  which  blee<ls 

constantly,  hrmorrhagc   being  interrupted  merely  by  the  passage 

of  non-sanguinoleni  urine  for  a  few  days  at  a  lime,  is  nearly  always 

malignant.    Mention  has  already  been  made  of  the  fact  that  ha-mor- 
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rfaage  may  remain  ub»eni  a  lon^  limL-.  A  lady  undi-r  my  care  had  no 
recurrence  for  seven  years. 

Pain  is  a  most  inconstant  symptom.  Il  may  be  entirely  absent, 
and  in  benif^  gron-lhs  usually  is.  wanting  unlc^^  the  lumar  b  situated 
near  the  neck  of  the  bladder.  Tn  evi-nt  of  the  latter  condition  the 
intcriercncc  with  miaurilion  is  associated  with  pain,  which  usually 
supen-enes  as  the  last  drops  of  urine  are  voided.  Even  malignant 
tumors  may  exist  for  a  long  lime  without  cau^ng  any  pain;  some, 
h<iwe\-er,  give  ri*e  to  pain  which  radiates  to  the  thighs,  or  to  the  anus 
and  perineum.  Such  pain  is  generally  attributed  to  pressure  of  the 
growth  or  its  metastases  upon  the  nerves  supplying  these  regions. 

.■Mthough  pain  in  the  bladder  is  a  symptom  in  a  great  many  cases 
of  vesical  lumor,  it  is  lo  be  attributed  to  the  accompanying  cystitis; 
of  this  fact  I  have  often  had  opportunity  to  convince  myself. 
I(  the  cystitis  be  treated  correctly  and  subdued  by  proper  inlemat 
and  local  remedies,  the  pain  diminishi^  and  not  unfrequcntly  dis- 
appears. 

In  most  cases,  too,  the  disturbances  of  miciurition  depend  upon  the 
associated  cystitis,  and  as  the  latter  condition  improves  they  disappear 
or  become  It.'*  severe.  Those  ca.'*cs  in  which  the  tumor  i.s  near  the 
neck  of  the  .bladder,  so  that  it  oonstitutw  a  mechanicaJ  impediment 
to  the  outflow  of  urine,  constitute  an  exception  to  this  rule. 

The  presence  of  fmgmeais  of  tumor  in  the  urine  atTords  a  valuable 
diagnostic  sign,  but,  unfortunately,  in  the  majority  of  cases  none  are 
voided.  Occasionally,  however,  pieces  are  paitsed  with  the  urine, 
and  at  times  some  are  brought  away  by  irrigation  of  the  bladder. 
This  happens  especially  in  papillomata,  their  peripheral  portion  being 
easily  broken  off.  The  method  formerly  in  vogue  of  endeavoring 
to  tear  off  a  small  piece  of  a  suspected  growth  with  a  catheter  is  no 
longer  employed,  because  there  are  at  present  better  and  less  dangerous 
methods  of  diagnosis. 

These  methods  comprise  palpation  and  cj'sloscopy.  Palpation, 
of  course,  gives  results  only  when  it  is  jxnytive.  \  lumor  infiltrating 
the  wall  of  the  bladder  can  be  felt  through  the  rectum,  and  in  the 
female  through  the  vagina;  but  when  palpation  proves  negative  we 
cannot  assert  that  a  tumor  is  not  present,  for  there  may  be  one  so  small 
or  so  superiicial  that  it  cannot  be  fcJt. 

Much  more  reliable  and  certain  are  the  rcstUts  of  cystoscopy. 
Usually  only  a  glance  is  required  to  show  that  a  neoplasm  is  prcient 
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in  the  bladder.  (Compare  the  cystoscopic  pictures  pages  41  aod  43.) 
A  slulfiil  examiner  can  without  diflicuUy  wash  the  bladder  so  clean  that 
he  can  obtain  u  perfect  »iew  o(  the  bladdcr-watls  and  cavity.  It  is 
only  in  very  rare  ca-ics  of  severe  hemorrhage  llial  this  cannot  be  done. 
The  ba-morrhage  may  be  so  severe  that  examination  even  with  the 
irrigating  cystoscopc  will  not  afford  any  information.  In  such  cases 
nothing  can  bu-  done  except  to  wait  for  the  lucmorrhagc  to  slop,  or  at 
lea.'it  diminiiih,  and  again  undertake  to  illuminate  the  bladder.  The 
danger  of  a  patient  bleedinR  to  death  betausi;  of  this  delay  is  very 
slight;  I  have  seldom  .'u:cn  a  patient  bleed  to  death  from  a  tumor 
of  the  bladder. 

If  the  bhidder  can  be  inspected  through  the  cj'Stoscopc,  then  cysto- 
scopy will  give  information  as  to  the  luzc  of  the  tumor,  its  locution, 
its  shape,  whether  it  is  pedunculated  or  sessile,  whether  it  presents 
villi,  whether  more  than  one  growth  is  present)  etc.  It  is  in  the  diagnosis 
of  vesical  tumors  that  cystoscopy  has  attained  its  greatest  triumph. 

Cystitis  is  a  very  common  complication  of  vesical  tumors.  It  may 
develop  spontaneously  or  arise  a.4  the  result  of  catheterization.  In 
malignant  growths  the  appearance  of  spontaneous  cystitis  is  not  long 
delaywl,  whcrea-t  benign  growths  may  exist  for  years  without  ii  develop- 
ing. This  form  of  cystitts  is  dependent  upon  infection  the  same  as 
all  other  forms  are. 

It  may  be  that  blood-dots  which  remain  at  the  base  of  the  bladder 
a  long  time  and  become  decomposed  are  the  causative  factors,  although 
the  congestion  always  present  in  associalion  with  a  neoplasm  of  the 
bladder  sujjplias  favorable  conditions  for  the  reception  of  infective 
microorganisms.  If  the  catheter  is  employed,  be  it  for  diagnostic 
or  for  dierapeutic  purposes,  the  urine  frequently  becomes  turbid 
despite  our  most  careful  antiseptic  and  aseptic  precautions. 

This  cystitis  dilTen*  little  from  other  forms,  except  that  it  is  frequently 
associated  with  haimorrhagc  and  is  vcr>'  difGcuU  to  control.  In  case* 
of  benign  tumor  the  urine  will  often  dear  up,  but  in  case  of  malignant 
growth  our  efforts  are  gi-ncrally  in  vain.  The  symptoms  can  be 
ameliorated,  the  strangury  and  pain  lessened,  but  the  urine  can  seldom 
be  rendered  entirely  clear.  An  lUccrative  process  is  often  present, 
and  the  products  of  ulceration  keep  up  the  infection,  or  cause  it  to 
become  more  diffuse. 

If  the  tumor  b  so  situated  that  it  ocdudcs  the  orifice  of  a  ureter, 
or  interferes  with  the  outflow  of  urine  from  the  same,  engorgemoit 
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of  the  corresponding  kidney  resulis-  As  long  as  infection  docs  not 
take  place  the  condition  is  merely  a  hydronephrosis,  but  whenever 
infection  occurs  it  becomes  converted  into  a  pyonephrosis  or  pyelon- 
ephritis. 

The  course  of  the  disease  depends  upon  the  occurrence  or  non- 
occurrence of  ihi-st  complications.  Hcnign  tumors  may  be  present 
in  the  bladder  for  years  or  decades  without  producing  any  disturbance 
whatever,  ihc  only  untoward  effect  being  an  occasional  attack  of 
urinary  harmorrhagc.  The  patient  neither  presents  the  aspect  of 
illness  nor  complains  of  feeling  ill. 

If  the  tumor  grows  so  that  the  cavity  of  the  bladder  becomes  much 
diminished  in  size  nature  cndeavore  to  afford  relief  by  causing  a  spon- 
taneous breaking-otr  and  expulsion  of  villi,  fn  other  cases  the  tumor 
gran's  so  large  a.<<  to  cause  the  patient  discomfort.  'I'hc  bUdder  comes 
to  have  less  and  less  room  for  the  reception  of  urine,  urgency  of  urina- 
tion becomes  frequent,  and  as  the  result  of  increased  vesical  contrac- 
tions the  ha;morThages  occur  more  often. 

The  course  of  malignant  tumors  is  different.  Hemorrhage  occurs 
more  frequently  than  in  benign  tumor.  The  amoimt  of  blood  lost 
is  less  than  in  the  latter  form  of  the  dise<ij.e,  but  the  internals  at  which 
bleeding  occurs  arc  shorter.  The  persistent  loss  of  blood,  the  severe 
disturbances  dependent  upon  the  irrepressible  urgency  of  micturition 
which  deprives  his  nights  of  rest,  together  with  the  occurri-nc«-  of 
metastases,  combine  to  produce  a  general  enfeeblemcnl  and  cachexia, 
which  usually  cause  the  patient  to  succumb,  unless  the  kidney  com- 
plications already  mentioned  develop  and  hasten  the  termination 
of  Ufe. 


TREATMENT. 

Our  therapeutic  efforts  in  dealing  vrith  tumors  of  (he  bladder  may 
consist  cither  in  the  use  of  palliative  measures  intended  to  mitigate 
the  suffering  of  our  ])atients,  or  in  the  employment  of  radical  means 
for  the  removal  of  the  neoplasm. 

The  symptomatic  treatment  of  benign  and  malignant  tumors  is 
identical.  Strangury,  pain  and  hiemorrhage  have  to  be  combatied. 
For  this  purpose  narcotics  (heroin,  dionin,  morphine,  opiimi,  bella- 
donna) may  be  given  internally;  or  rectal  injections  of  aniipyrin  i.o 
[15  grains]  and  laudanum  10  to  30  drops,  may  be  employed,  tof 
with  irrigation  of  the  bladder. 
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In  general  the  treatment  directed  to  subjugation  of  the  cystitic 
symptoms  is  the  same  as  that  advocated  in  the  article  on  the  treat- 
ment of  cj-stitis. 

Great  difficulty  is  someumcs  eKperiencL-d  in  arresting  haimorrhage. 
Although  the  bleeding  seldom  causes  death,  severe  haemorrhage  of 
short  duration,  or  constant  slight  hiemorrhage,  may  weaken  the  patient 
to  a  dangerous  degree.  Wc  must  therefore  alw-ays  endeavor  to  master 
such  ha-morrhagt.  Unfortunately,  styptic-s  administered  internally  al- 
most invariably  fail  to  do  good.  1  ha\'e  hardly  ever  seen  any  noticeable 
ellect  exerted  by  the  astringents,  such  as  tannin,  acetate  of  lead,  and 
solution  of  scsquichloride  of  iron;  crgotin  and  suprarenal  extract 
have  also  failed.  Subcutaneous  injections  of  gelatine  are  both  painful 
and  uncertain  in  their  action.  Therefore  when  the  ha;morrhagc  docs 
not  abate  under  rest  and  quietude  recourse  should  be  had  to  local 
treatment.  A  fairly  reliable  remedy  is  a  strong  solution  of  «lver 
nitrate.  After  emptying  the  bladder  loo  cc.  [about  3  ounces]  of  a 
1:1000 — 1:500  solution  U  injected  into  the  bladder.  The  use  of 
larger  quantities  than  this  should  be  avoided,  as  it  is  not  detirablc  to 
distend  the  bladder  and  separate  its  walls.  The  injections  may  be 
given  at  intervals  of  two  days.  Not  uncommonly  an  eschar  will  be 
formed  over  the  bleeding  area  and  the  desired  effect  thus  obtained. 
]  cannot  speak  so  favorably  of  methylene  blue  injections,  which  have 
been  highly  praised.  I  have  not  been  able  to  convince  myself  that 
they  influence  bleeding  or  relieve  pain.  Further  experienct  is  ne-edcd 
to  determine  the  value  nf  suprarenal  extract  as  a  local  styptic.  My 
cxpericnci-  with  it  up  to  the  present  time  has  been  unsatisfactory. 
I  have  seen  a  few  favorable  results  follow  the  injection  inio  the  blad- 
der of  100  cc.  [about  3  oimccs]  of  Merck's  2%  sterilized  solution  of 
gelatine. 

If  despite  the  employment  of  these  local  measures  the  bleeding  still 
perils,  then  the  inlroduclinn  of  a  permanent  catheter  is  indicated, 
io  order  that  the  vesical  contractions  may  be  stilled  and  the 
bladder  put  entirely  at  rest.  In  this  way  it  will  usually  be  [>ossiblc 
to  check  the  ha:morrhage  and  subdue  the  irritation;  indeefl,  it  may  be 
stated  that  hemorrhage  from  a  benign  growth  may  always  be  controlled 
in  this  manner.  Patients  having  malignant  growths  may  thus  be  made 
to  lead  a  tolerable  existence.  Those  having  simple  papillomata  are 
almost  always  free  from  sulTering,  ll  often  happens  that  they  are 
reminded  of  their  disca.<ic  only  by  the  occurrence  of  a  ha-morrhage. 


As  to  thir  quHlion  of  nutinl  itrmitnoit  itlrvrttd  lo  the  reaonl 

o(  the  tumor,  a  dUliiKlion  mu>t  he  nuulc  accotxling  lu  the  |;n>wtli  b 
bmi^  or  malignattl. 

Benign  tumore— and  heir  it  b  wrll  to  rwdl  the  n^trictioa  wt  mode  in 
regard  lo  the  pouibilily  ui  ilrtrrmuiiag  thr  tulurc  ot  a  j^wth  by  tocaiu 
of  c:yslo»cof>y  and  its  gnws  appmrnKT—shouhl  be  irmm-cd,  provided 
that  there  ts  no  coot  rairutu-al  ion  to  lunticiil  inlvrvcntioo.  There  are 
two  wt)>  by  which  this  can  In-  ai-roinpUshed,  natncty,  tbe  Intravesical 
method  by  means  of  the  openititT  vyMOK-opc,  and  a  suptmpubic 
lodaion. 

The  intravesical  method  tui»  often  tiern  aA»ailcd,  It  is  considered 
dinf{erous  und  t&dcv.  My  ei:pericnce,  whidi  eom|iri»eit  about 
thirty  cases,  is  ai  foUow*.  In  the  fintt  place  remoMii  of  the  tumor 
with  the  cold  or  galvano-otiutk  Mure  is  not  dimgcrous.  I  have  not 
ncen  a  single  accident  follow.  t-ii<erially  any  diinKcrous  tuemorrhagts. 
It  i*  really  astonishing  how  link  Itliwd  i>  lost.  The  tumor  must  be 
firmly  endrcled  with  the  snarr  and  then  lom  away  or  burned  off  with 
the  gslvano-cntilrr)-. 

In  (hose  cascx  in  which  the  iirdivie  of  the  tumor  can  be  reached  tbe 
method  b  abo  umIuI.    1  ha\-e  a  wrin  of  perfect  cures  to  recoid. 

It  must  be  limitwl,  however,  to  lho»c  cases  in  which  the  tumor  is 
favorably  situated  for  its  employment.  If  it  be  used  for  cases  in  which 
only  the  peripheral  |x>rlion  o(  the  invwih  can  be  sdjwd,  the  operation 
becomes  a  farce  which  might  biHlcr  be  left  unpliiyed.  Tumors  near 
the  neck  of  the  bladder  are  not  suitable  for  n-niovul  by  this  method; 
those  at  the  base  and  on  the  posterior  wall  arc  fn\-onibly  located. 

Furthermore  it  must  be  emphatically  stated  that  injury  may  be 
firinc  by  intravesical  rtumipulution  if  a  malignant  tumor  be  mistaken 
lor  A  benign  one.  In  a  few  casrs  where  this  mistnlie  was  made  1  have 
iiei-n  ncvere  irritation  of  the  bladder  result  which  doubtless  hastened 
(lie  patienl's  death. 

Siipmftubic  cystotomy  for  the  removal  of  a  benign  tumor  is  not 
nlwAy*  indicated.  When  the  pciiient  bleeds  oflcn  imd  loses  much 
iitfiud,  and  the  tumor  increases  in  siw,  so  that  the  cavity  of  the  bladder 
In  dlminlsh«l,  the  ojieration  is  imliiatcd.  More  frequently  it  comes 
to  (MUM  that  nature  affords  relief  by  cau^ng  the  expulsion  of  pieces  of 
llm  lumor.  The  patients  bleed  very  sdtlom  and  have  no  pain.  In 
tlii'M  latter  cases  suprapubic  cystotomy  seems  lo  be  too  serious  a  pn>- 
uHJiire  lo  warrant  its  performance  for  the  trifling  distu  <'jcper- 
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ienced.  Especially  is  ihis  so  in  the  case  of  old,  decrepit  persons 
in  whom  the  operation  cannot  be  considered  free  from  danger.  In 
addition  to  these  limitalions  the  formation  of  fisiulx — and  I  sec  them 
often  enough  after  the  work  of  the  best  operators — has  to  be  con- 
sidered. 

After  all,  the  indication  for  operative  treatment  of  benign  tumors, 
as  well  for  the  intrave^cal  method  aa  for  the  suprapubic,  depends 
entirely  upon  the  nature  of  the  individual  case.  These  cases  cannot 
be  schemalixed,  but  on  the  contrary  have  to  be  strictly  individualized. 

Concerning  the  operative  treatment  of  malignant  tumor  only  one 
opinion  can  be  expressed.  Nothing  but  suprapubic  cystotomy  followed 
by  the  cxtripation  of  the  tiimor,  together  with  a  portion  of  healthy 
bladder- wall,  will  suffice.  There  are  a  few  cases  in  which  part  of  ihc 
bladder  and,  indeed,  even  the  whole  viscus,  has  been  removed. 

According  to  my  experience,  which  is  founded  on  the  cases  I  have 
operated  on  myself  and  those  I  have  K-en  operated  on  by  others, 
good  results  are  seldom  obtained.  If  the  tumor  lies  at  the 
base  of  the  bladder— and  this  is  its  usual  location — the  operation 
is  exceedingly  dilhcult  and  very  extcnave.  It  is  even  more  so  when 
ihe  ends  of  the  ureters  have  to  be  removed  and  the  stum]>s 
transplanted.  E\'en  when  this  is  not  necessary  the  removal  of  a 
malignant  growth  from  the  bladder  is  not  a  gratifying  task.  Here 
as  elsewhere  we  must  operate  in  healthy  tissue,  but  it  is  not  alw3\'s 
|)ossible  to  do  so  for  the  reason  that  wc  cannot  know  how  far  the 
malignant  process  has  inrdtratvd  the  wall  of  the  bladder.  It  often 
happens  that  wc  think  we  arc  operating  in  healthy  tissue  and  yet 
leave  remnants  of  the  carcinoma  behind.  Furlhermore  it  is  beyond 
our  power  to  tell  whether  infection  has  not  reached  other  organs  by 
way  of  Ihe  lymph-*trcam. 

These  considerations  are  based  on  practical  expcriencederived  from  an 
abundance  of  clinical  material.  A  considerable  number  of  the  patients 
operated  upon  die  from  the  operation  or  its  results.  A  large  number 
of  those  who  survive  operalion  have  a  recurrence  of  their  local  disease 
or  die  of  carcinoma  of  other  organs.  In  other  cases  in  which  operation 
seems  (o  have  produced  a  cure  fistula;  remain  and  cause  the  padent 
much  dlstr^rss.  For  these  reasons  I  advise  patients  not  to  be  operated 
on  uidess  definite  indications,  such  as  stanchless  ha-morrhagc  or  intol- 
erable and  uncontrolabk-  tenesmus,  exist.  Patients  generally  do 
better  and  live  IcHiger  without  than  with  operation. 
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INJURIES  OF  THE  BLADDER. 

Injuiic*  oi  thi'  tiliuldcr  nre  nirc.  U  the  cxicm&l  tuwie»  sre  init 
timulUuicoialy  with  thr  ItUddcr  wc  hficiik  of  the  conditioQ 
(fttab  wound,  KunJii>t  wound)  of  the  IiUiIiKt,  odiUc  tcaz»  td  At 
bUddrr  whUli  urr  mx  iuimh IntH  with  M.-[>itrnticni  of  the  tiasues  wfaidh 
lie  nlMve  it,  vaiHvtiill)'  the  Hkln,  an:  known  u  ruiiluret.  .\ii  "r-niftg 
into  iHl-  bladder  n-^iiltinR  (rum  on  opcnilon  on  onoihcr  organ,  sad 
one  jK-niislinK  after  (he  Itlnddef  hoi  been  o|>mcd,  are  not  included  ia 
this  caleKory. 

Wounds  of  the  Bladder.— PcnrtniiinK  wnundA  of  the  bUddcr  &rc 
difleri3)li;ili.il  aiionliiiK  a*  they  do  ur  du  mil  injure  the  peritonrum. 
Com*  have  Itet-n  rc|)»nc(l  tn  whlrh  the  itymplom^  were  so  sli};ht  that 
a  duiKnostN  n>uld  not  t)e  made.    TIiIn  in  niiccijUly  true  in  cases  in 
which  the  (x-riliHu-um  ik  not  injuixxl.     In  nuch  injuries  often  nothinf; 
but  slifihl   imin  nnd  h  conotanl  deMir  ti>  urinate  arc  expcrienct-d. 
AlteRiptA  to  void  urine  (nil,  the  |»ntieni  bdnK  able  to  force  out  naly 
a  few  drofs  of  blood  st.iinc^l  f1ui<l  nl  ii  time.     \'ct\  little  urine  in  ob- 
taine<l  by  ralheterizulion,  ultlioUKh  the  jMilfCnt  may  not  have  voided 
for  mmc  time. 

If  the  (writoncum  is  injured  conMilutlonal  symptoms  will  pivdominale. 
The  [tttirnl  is  the  pitiun-  of  i-n(la|>se.  The  fiitr  is  white  or  oshy  and 
hns  an  unxious  sunken  took;  the  |)ulMr  'n  ^miill  and  freiguent,  often, 
thread  like;  the  scnsorium  is  often  disturiicd;  the  I>ody  is  cov 
with  sweat  and  the  temperature  is  subnormal. 

I'erMinii  stufTering  from  such  an  injur>-  usually  die  unless  prompt 
twritlial  intervention  is  practised.  The  iiroRnosis  becomes  even 
YTOnw  if  other  vital  organs,  as  the  intestines,  are  injurwl.  I<ess  U  to 
be  tr»rr()  from  the  for«([n  body  which  has  produced  ihc  injury,  cvea, 
ttu)U]th  it  n'nmins  in  the  bladder,  un  occum-iK. c  whiih  U  not 
In  Kunnhot  wxiund*.  Infcrti\c  material,  such  as  pieces  of  clot 
or  dirty  iJiin.  is  freijuently  curriefl  into  the  bladder;  and  in  the 
cams,  nllhotiKh  the  u<otmd  itself  may  not  have  been  fatal,  sept 
Infei'llnn  devekipH,  beRinninK  either  in  the  bladder  and  extending  tol 
Ihc  peritoneum,  or  taking  place  as  the  result  of  invasion  of  the  blood^ 
by  micro(irKsnlsm». 

Another  excc<-<lin)(ly  danjjcrous  complication  of  this  injury  is  inlU- 
tration  of  urine.  When  the  urine  finds  its  way  louard  the  exterior 
luvil  (ormK  a  phlegmon  ihe  condition  is  not  «>  serious  but  when  it 
Intiltralra  lowanl  the  peritoneum  the  prognosis  is  most  grave. 
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From  ihis  dcscriplion  it  will  be  ^een  that  ihc  diagnosis  may  be 
fithiT  dilTicull  or  easy.  In  cases  in  which  there  is  only  slight  laccralioa 
caused  by  penetrating  instrumenls,  so  thai  the  external  wound  is 
very  small,  it  may  be  impossible  to  make  an  exact  diagnosis.  It  is 
equally  difficult  if  there  arc  injuries  besides  the  tear  of  the  blailder. 
As  an  early  diagnosis  is  of  the  greatest  imfjortance — (or  oflenlimes 
immediate  surgical  ireatment  will  save  the  patient's  life— the  rule 
should  be  to  treat  all  cast*  in  which  it  is  at  all  doubtful  whether  the 
bladder  has  been  wounded  exactly  the  same  as  those  in  which  a 
wound  is  known  to  exist. 

Rupture  of  the  Bladder. — In  subcutaneous  lacerations  of  the 
bladder  also,  much  depends  u])on  whether  the  peritoneum  is  injured 
or  remains  intact.  Thcj-  arc  almost  always  caused  by  violence,  such 
as  a  thrust,  a  blow,  a  fall,  or  the  passage  of  a  wagon  over  the  hypo- 
gastrium.  If  the  bladder  is  empty,  subcutaneous  rupture  seldom  or 
ne\'er  occurs.  The  fuller  the  bladder,  the  greater  is  the  likelihood 
of  sudden  violence  producing  rupture.  Very  rarely  the  bladder  may 
be  burst  when  it  is  over  distended  by  an  irrigation  given  under  high 
pressure.  Finally,  puncture  with  a  catheter  or  lithotrite  must  be 
mentioned  as  causes,   which,   however,  arc  exceedingly   rare. 

The  symptoms  may  at  fiisl  be  ill-defined.  Usually  other  injuries 
have  been  sustained,  and  thus  it  may  happen  that  the  vesical  injury 
will  escape  detection.  Micturition,  however,  is  diOicull  or  imjm&sible. 
Violent  strangury  ensues,  but  the  efforts  to  void  arc  negative,  or  result 
merely  in  the  expuliuon  of  a  tittle  bloody  urine.  Upon  calheterixation 
blood-stained  urine  or  pure  blood  is  obtainc:<l.  If  the  line  of  rupture 
becomes  closed  soperfiadly  it  may  happen  that  a  considerable  quantity 
of  urine  will  be  withdrawn  by  tlie  catheter,  a  circunutanco  which 
may  readily  be  erroneously  interpreted  to  mean  that  no  rupture  of  the 
bladder  has  taken  place. 

This  error  may  prove  most  fatal.  The  sujieriitial  closure  generally 
gives  way,  and  unless  interference  be  soon  practised,  rapidly  spreading 
infiltration  of  urine  occurs  The  prevesical  tiw^ue  becomes  filled 
with  decomjKising  urine.  The  phlcinnonous  inffammalion  affects 
the  entire  pelvic  cellular  tissue,  extending  to  the  rectum,  the  peri- 
toneum, the  abdominal  walls,  the  testiilcs,  the  perineum,  the  thighs 
or  buttocks,  n-ndering  the  aUected  parts  emphysematous  and  dis- 
colored. Even  when  this  condition  obtains  timely  intervention  may 
ward  oft  danger,  but  unless  operation  is  done  at  once  general  infec- 
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don,  manifested  bjr  diUls  and  prof^rcssivc  weakness,  usually  follows 
and  nwm  cauj«ii  death. 

If  (he  peritoneum  is  injun-d  the  symptoms  of  profound  shock  arc 
usual))'  present  from  the  iirsi.  The  pinched  face  witli  its  anxious, 
rcsltns  expression,  the  fli-ctinR  puli^-,  the  cold  sweat,  and  the  general 
prostration  are  Mgns  whirh  make  ihiiv  condition  evident.  The  symp- 
tom* of  septic  peritonitis  soon  develop.  The  distended,  sensitive 
abdomen,  the  »mall,  ihrcid-likc  pulse,  together  with  hiccough  and 
vomiting  leave  no  doubt  as  to  the  seriousness  of  the  condition. 

The  treatment  of  wounds  and  subcutaneous  rupture  of  the  blad- 
der is  surj^cal.  We  must  not  he  deceived  by  the  apparent  good  con- 
dition of  the  patient  nor  be  content  with  the  introduction  of  a  per- 
manent catheter.  In  the  meantime  infiltration  of  urine,  irreparable 
as  (o  its  consequences,  may  take  place  and  fatal  septic  peritonitis 
supcncnc. 

If  the  wound  be  extraperitoneal  suprapubic  section  will  suffice, 
the  bladder  being  opened  and  drained  until  it  is  evident  that  there  is 
no  longer  danger  of  infection  taking  place  through  the  wound,  after 
which  sutures  may  be  introduced.  In  some  cases  the  bladder  can 
be  drained  through  the  laceration  or  rupture.  In  others  it  will  be 
possible  to  suture  the  wound  at  once. 

If  the  injur)'  is  intra  peritoneal  immediate  laparotomy  acconling 
to  ihc  usual  rules  of  surgury  is  indicated.  The  tear  in  the  peritoneum 
and  the  vesical  wound  are  both  sutured,  and  a  catheter  is  fastened 
into  the  urethra.  The  chance  of  saving  persons  who  have  sustained 
laceration  or  rupture  is  greater  in  extraperitoneal  wounds  than  in 
intraperitoneal.  In  both  instances,  however,  timely  inten-enlion  will 
ivc  a  life  which  otherwise  would  certainly  be  lost. 

PARASITES  OF  THE  BLADDER. 

In  this  countf)-  parasitic  diseases  of  the  bladder  arc  rare,  altbou 
with  the  increuseil  relations  between  tropical  lands  and  Kurope  (and'] 
America  also)  thL-y  are  becoming  more  common  than  they  formedj 
were.    Three  kinds  of  paraates  have  been  found  in  the  human  bladder; 
I.  the  echinococcus;  a,  the  filaria  sanguinis  hominis;  3.  the  distoma 
hjcmalobium. 

Primar>-  echinococcus  disease  of  the  bladder  a  excf-"-"' 
the  pamsite  usually  descending  from  the  kidney  by  wav 
or  boring  its  way  into  the  bladder  from  the  tv\-'- 
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Unless  the  characteristic  cysts  or  the  booklets  contained  therein 
are  voided  with  the  urine,  cystoscopy  is  the  only  meai^:^  by  which 
B,  positive  diagnosis  can  be  made.  The  symptoms  arc  those  of 
cystitis. 

Treatment  consists  in  opening  and  obliterating  tbe  primary  cyst. 

The  filaria  sanguinis  bominis,  which  belongs  to  the  group  of 
nematodes,  occurs  only  in  the  tropics  (Egypt  and  DrazU),  but  it  has 
been  brought  to  Europe  [anil  the  United  Stales]  by  persons  coming 
from  these  regions.  Under  the  microscope  the  parasites  arc  seen  to  be 
cii'lindric  snake-like  bodies,  which  are  either  enveloped  in  a  line  mem- 
branc  or  lie  coiled  up  in  an  oval  capstile.  Elliptical  o\'a  arc  also 
found  in  the  urine. 

The  parasites  in%adc  the  kidneys  and  give  a  milky  appearance  to 
the  urine;  this  condition  is  called  chyhiria,  or  if  blood  also  be  pre^nt, 
hentatochyluria.  When  it  invades  the  bladder  symptoms  of  inflam- 
mation arise,  such  as  piiin,  strangury,  bieroorrhage,  and  also  retention 
of  urine.  If  the  patient  goes  to  a  climate  in  which  the  parasite  docs 
not  occur  ihc  organisms  are  usually  passed  with  tbe  urine  and  spon- 
taneous curt-  takes  place. 

The  distoma  hseniatobiuni,  discovered  by  Bilbarz,  and  for  this 
reason  also  called  Bilhnrzia  haematobia,  is  a  tremalodc  parasite  which 
very  frequently  infects  the  inhabitants  of  Eg>-pt  and  the  African  coast 
(N'atal  and  the  Cape).  The  embryos,  which  live  in  the  water,  gain 
access  to  the  digestive  tract  and  force  their  way  into  the  portal  vein 
and  thence  through  the  vesical  veins  into  the  bladder,  where,  together 
with  their  ova,  they  arc  found  in  large  numbers. 

The  distoma  itself  is  a  cybndrical  body  b,-\ving  rounded  ends  and 
measuring  about  i  cm.  The  ova  arc  elliptical  in  form  and  have  a 
terminal  spine. 

They  cause  fretiuent  btcmorrhage,  strangury  and  pain.  If  their 
number  is  small  hemorrhage  may  be  absent,  or  only  microscopic 
traces  of  blood  be  present.  Pus  is  present  and  makes  the  urine  turbid. 
It  is  cbaracterislic  of  this  disease  for  ouibureis  of  severe  hemorrhage 
sccomj)anied  by  tenesmus  and  pain  to  alternate  with  periods  of  free- 
dom from  bleeding. 

imeoi  cannot  be  directed  to  removal  of  the  cau:w;  it  must  be 
•'hr  hsemorrhagc,  and   for  this   purpose  irrigation 
ilution  i:iooo — 1:500  may  be  used,  and  a 
bladder 
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VALVES  AT  THE  IfECK  OF  THE  BLADDER. 

Under  the  tcnn  valves  or  slninds  al  ihv  ncilc  of  tlie  bladder  there 
hB&  been  described  an  altered  condition  at  the  i-nlnincc  o(  the  viscus 
which  is  of  some  rlinic^il  importance.  This,  condition  is  quite  different 
ihan  the  projections  into  the  bladder  caused  by  hypertrophy  of  the 
prostate,  and  Ihc  latter  will  receive  s|)ecial  considoralion  in  the  chapter 
on  prostatic  hypertrophy.  The  condition  now  under  consideration  has 
no  connection  with  enlargement  of  the  jiro&Iate,  although  it  produces 
sj-mpioms  similar  to  those  obsencd  in  this  affection. 

There  arc  two  kind*  of  these  projecliorts,  one  due  to  muscular  over- 
growth and  the  other  to  hypcrlmjihy  of  the  mucous  membrane.  In  Ihc 
fir»(t  form  there  is  a  ihickeninj;  of  iho  muscular  fibres  at  the  neck  of 
the  bladder  forming  an  elevation  at  the  internal  meatus;  in  the  other 
form  there  is  a  proliferation  of  the  mucous  membrane  assuminga 
valvular  or  villous  arrangement,  which  likewise  interferes  wHlh.  mic- 
turition. 

Although  the  latter  form  may  he  accounted  for  by  the  occurrence 
at  some  previous  time  of  a  proliferating  inflammatory  process,  no 
explanation  can  be  offered  (or  the  development  of  ihe  muscular  over- 
growth. Both  forms  occauonally  cause  diMurbunces  of  micturition, 
as  Ihc  result  of  which  a  more  or  less  severe  retention  of  urine  occurs, 
having  all  the  characteristics  of  thai  form  due  to  hypertrophy  of  the 
prostate.  Diagnosis  can  be  made  only  by  a  consideration  of  the  com- 
bined results  obtained  fnim  the  clinical  phenomena,  rectal  pal|>ation, 
and  cystoscopic  ejcamination. 

As  totreaiment  regular  evacuation  of  the  bladder  should  be  secured 
by  aseptic  catheterization.  Trendelcnbuig  cured  one  or  these  coses 
by  sui)m]]ubic  cj-stotomy  and  inciuon  of  ihe  projection. 

ULCER  OF  THE  BLADDER. 

Before  Ihe  perfection  of  the  cj-stoscope  little  was  known  conceming  |{ 
ulcers  of  the  bladder.  Clinicaliy  they  could  not  be  recognized,  and] 
they  were  obsened  [wstmortem  in  association  with  other  affectkmftj 
of  the  bladder.  Now,  thanks  to  the  perfection  of  our  methods  of] 
examinalion,  a  change  has  taken  place,  and  we  are  able  lo  obecr 
clinically  a  whole  scries  of  vesical  tdcers. 

The  most  common  ulcers  are  those  met  with  in  severe  cysUdf 
In  Iwth  acute  and  chronic  cTslilis,  but  especially  in  the  latter,  carefu 
cystoscopic  examination  will  sometimes  reveal  a  drcumscrilxYl  de^ 
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sion  in  the  vesical  mucosa.  This  depression,  which  usually  presents 
a  while  coaling,  is  undouhlctUy  an  uhcration.  Progressive  improve- 
mcnl  and  I'lnal  healing  of  ihe  ulcer  in  response  to  appropriate  Ircal- 
ment  can  be  obscr\Td  through  the  cyfttoscope.  Generally  these  lesions 
are  found  in  bladders  which  have  been  severely  infected,  and  in  which 
multiple  and  diffuse  pathic  ihangcs  have  taken  place,  the  ulceration 
being  observed  in  isolated  jjatches.  This  form  of  cystitis  has  commonly 
been  called  diphtheritic  and  Ihe  same  term  has  abo  been  applied  to 
the  associated  ulcers,  but  there  is  no  special  reason  why  this  nomen- 
clature should  be  adhered  to,  inasmuch  as  any  ^ioIenl  infection  of  the 
bladder  may  occasionally  lead  to  ulceration. 

It  is  well  knouTi  thai  ulcers  are  produced  by  tuberculosis  and  tumors. 
Ulceration  of  a  tumor,  howe\'er,  is  not  a  true  ulcer.  Tuberculous 
ulcers  have  already  been  considered.  The  fact  (hat  iherc  is  nothing 
characteristic  about  them  will,  however,  bear  repetition  in  this  place. 
Demonstration  of  Ihe  tubercle  bacillus,  contraction  of  the  bladder, 
and  other  changes  will  confirm  the  diagnosis. 

Another  form  of  ve«cal  tilccr  is  that  due  to  tRiumaii»m.  I  have 
frequently  had  the  opportunity  of  observing  them,  and  have  never  seen 
one  caused  by  a  calculus,  although  1  often  come  upon  the  declara- 
tion that  the  pressure  of  a  stone  can  produce  cirrumscribcd  necrosis 
of  the  vesical  mucosa.  Unskillful  catheterization  or  litholupaxy,  as 
well  as  clumsy  c)-stoscopy  may,  however,  lead  to  ulceration,  as  may 
also  Injur>'  inflicted  by  the  jjoinl  of  an  awkwardly  inlroducctl  relen- 
tion-ralhclcr.  The  most  common  cause  is  unskilful  cystoscopy,  so  that 
1  believe  myself  to  be  jusiified  in  using  ihe  term  cystoscopic  ulcer. 

I  hax'c  never  seen  an  ulcer  of  the  bladdcr-wall  which  broke  externally 
lead  to  the  formation  of  an  ulcer,  although  iianivesical  disease,  for 
example,  a  parametritic  exudate,  may  rupture  into  the  bladder  and 
cause  ulceration. 

I'hc  much  disputed  simple  ulcer  of  the  bladder,  which  may  be 
comjiarcd  to  gastric  ulcer,  is  a  reality.  I  am  familiar  wilh  several 
instances  in  whirh  n  circumscribed  ulcer  of  Iht-  bladder  developed 
withoul  denioa<ttrable  cauwc.  The  symplonu  of  cy»liti^  present  in 
ihcw  cases  were  not  prooounrcd  coough  to  account  for  ulceration. 
An  in  gastric  ulcer,  «o  here  mu&l  we  as'^umc  that  embolism  or  ilirom- 
bosis  of  1  blood-vtssel  is  ti*-  ''■:^'''-  '•■'  •''-  f'"naiion  of  the  ulcer. 

I  am  unablr  to  <>av  whrt  i'  the  blndder  e.\ist. 

1  have  never  ol  ■  -umma 
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vmutau  or  nu  rkOAsr  wuamtM. 


nrifthi  ont  (onn  aa  ulcer  in  the  bladder  ■»  wcfl  as  In  uit  othrr  part 
ot  the  body. 

Spedal  ttytofAotm  do  not  ocrur  in  tdcer  of  the  bladder  Ibr  the  n»aoo 
thai  (be  loUofu  alnxMt  nevtr  cxfat  alone.    Pus  and  Uood  in  the  i 
aMocialM  with  fain  and  ktraflKurT*,  are  the  tsual  raaaifestatioftt. 

Tbc  trcmtrmmi  U  thr  ume  as  ha*  bmt  outliiinl  for  ontitia.  iuber-_ 
culoaft,  and  lumon.    A  trord  of  wanting  mutt  be  uuDdcd 
to  produce  a  cure  by  caulerutng  the  idccr. 


DIVERTICULA  ARD  HERHU  OF  THE  BLADDER. 

The  icrm  divcniculum  of  the  bladder  is  apiJJcd  to  a  condition  in* 
which  buJginx  of  the  bladder-wall  occurs  involving  dthcr  tht-  entire 
thicknrM  ot  the  wall  or  merdy  a  pan  of  il,  a>  for  exam|jle,  the  mucoua 
membrane.     Englbh  ap[^c^  thr  term  diverticulum  lo  those  < 
which  aiTcct  Ihe  entire  wall,  und  ralh  |>roint»toru  of  the  mucous 
brane  lhn>uf[b  tbc  mu»cular  layrr  pouches  or  ccUs. 

A  clinUal  dUtinclion  muHt  be  mode  between  congrniial  and 
acquired  divcfiit'ula.  Cy%lotco^  enables  us  to  make  ihiii  distinction. 
Confffnilnl  divt-niculu  have  a  iharply  dcfmcd  border  and  a  round  or 
oval  opening  which  lookji  like  a  hole  in  a  tense  membrane,  .\cquircd 
diverti<:uln  have  IcH  regular  lx)un'luric»,  occurring  a&  longitudinal, 
nniiKl,  or  trinngular  clefts,  the  edge^  of  which  arc  formed  by  projecting 
Irabei-uEie.  Tlie  congenital  diverticula  are  much  deeper  than  the 
acqulfi-d.  M)  ihni  (heir  (lOttcrior  wall  cannot  be  seen;  the  fundus  looks 
black,  Acqiiin-rl  divcrtlrulit  iirc  ^hxllow  und  their  posterior  boundar>' 
can  usually  be  Hcen ;  it  varin  in  color  from  red  lo  dark  gray. 

Diverticula  vary  greatly  as  to  their  number.  The  congenital  variety 
arc  uAuxlly  MnKlc,  althnugh  now  and  then  two  or  three  are  found.  The 
aiipiired  variety  may  lie  ho  numerous  that  the  bliidder  may  have  the 
aiiimiranci*  of  a  net-work.  The  greater  their  number  the  le»s  ihdr 
exlcnl.  The  thickness  of  their  wall  varies.  In  the  congenital  variety 
it  genenilly  includes  mucous  membrane,  muscle  and  its  covering. 
In  Ihr  acquircrl  form  the  wall  Is  cither  composed  of  muooua^fl^Mie 
tlonc,  or  there  may  be  a  few  muscle  fibers  covering  tlu'  ^^'■'•| 


The  (levelopmenl  of  this  condition  is  due  to  some  nb 
free  outflow  of  urine  (sirictunr,  hypertrophy  o(  Ihe  ]m 
paralysi*,  arteriosclerosis).    Owing  ,t">  .'Iv  intn  i  i  I  k 
the  bladder  necessary  to  oveixxinie  ■■■d  rcMM.in. 
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fibrt-s  arc  forced  asunder  and  ihe  mucous  membrane  protrudes  belween 
ihem  like  the  sac  of  a  hernia. 

Clear  urine  or  pus,  as  well  as  calculi.  w'iH  be  found  in  these  diverti- 
cula and  pouches.  The  stones  sometimes  fall  out  of  the  diverticula 
when  the  patient  moves  about.  They  may,  however,  remain  in  Ihe 
diverticula  and  become  cncapttulatcd,  becoming  so  targe  as  the  result 
of  increased  deposit  of  urinary  salts  ujwn  them  that  they  cannot  pans 
through  ihc  opening  between  the  diverticulum  and  the  bladder. 

Exact  diagnosis  is  impossible  without  the  cystoscope.  They  cannot 
be  palpated  and  they  produce  no  symptoms.  When  pressure  over  a 
bladder  which  has  been  thoroughly  irrigated  causes  a  sudden  outflow 
of  pus,  and  ihc  possubility  of  its  coming  from  the  kidneys  can  be 
excluded,  i(  is  probable  that  a  diverticulum  of  the  bladder  exists. 
Under  these  circumstances  decisive  information  can  be  immediately 
obtained  by  cystoscopy. 

Special  treatment  is  not  required  for  diverticula.  If  cystitb  develops 
they  can  be  cleansed  by  irrigation,  especially  if  the  bladder  be  well 
filled.  Care  must  be  taken,  however,  not  to  use  enough  pressure 
to  cause  rupture  of  ihe  jwuch.  Only  as  much  fluid  should  be  injected 
as  the  patient  can  endure  without  its  cau^ng  urgency  to  void. 

Vcr)'  rarely  a  process  of  peritoneum  becomes  inva^atcd  in  the 
cleft  formed  by  reparation  of  the  muscular  fibres,  in  the  same  manner 
that  the  mucosa  protrudes  between  them  from  within.  Thus  a  true 
hernial  sac  is  formed  into  which  intestine  may  escape.  The  diag- 
nosis of  this  ran*  condition  is,  of  course,  impossible. 

Prolapse  of  the  bladder  through  the  ureihni,  a  condition  which  is 
found  only  in  females,  is  called  uretbral  cystocle.  This  condition 
is  divided,  according  to  its  degree  of  severity,  into  invagination, 
inversion,  and  prolapse;  when  the  bladder-wall  points  outward  into 
the  urethni  it  is  called  invagination,  when  the  bladder  reaches  the 
external  orifice  of  the  urethra  is  it  known  as  inversion,  and  when  the 
bladder  protrudes  from  the  urethra,  forming  a  tumor  covered  with 
mucous  membrane,  it  is  spoken  of  as  prolapse.  Atony  of  the  bladder, 
and  dilatation  of  the  urethra  combined  with  increased  expulsive  force, 
arc  to  be  conadercd  responsible  for  the  devdopmcnt  of  this  abnor- 
mality. ConfuMon  with  urethrocele  may  readily  occur,  so  thai  'he 
latter  must  be  excluded  before  making  a  diagnosis.  Treatment 
consists  in  reposition  if  possible,  or  if  not,  in  operation. 

True  hernia  of  the  bladder  is  a  different  condition  from  the  one 
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just  described,  the  bladder  or  a  jwriioo  of  it  protruding  through  a 
hrrnial  orifice.  It  may  occur  in  nny  part  of  thf  lower  nbdoincn  where 
other  hemiit-  take  place,  but  its  most  common  location  is  at  the  inguinal 
canftl.  Even  this  form,  however,  Js  rtre.  The  bladder  in  either 
adherent  to  other  structures,  with  which  it  has  i-scapod  into  (he  Enguinal 
canal,  or  else  fulty  tumors  pull  it  in;  congenital  abnormalities  such  as 
increased  length  of  the  superior  suspensory  ligament  or  of  the  ureters, 
diverticula,  relaxation  of  the  bladder,  etc.,  may  also  be  respoosible 
for  llic  occurrence  of  this  condition. 

Diagnoftis  miiy  be  exceedingly  ditticult  or  even  im[)ossible.  Pro- 
nounced subjective  symploms  are  not  usually  present.  A  fluctuating 
tumor  is  found  along  the  roursc  of  ihe  inguinal  canal  similar  to  that 
which  occurs  in  hydrocele  of  the  c"ord.  Percussion  of  the  tumor  elicits 
dulness.  When  reduction  is  not  pos-^ible  pre»iurc  over  the  swelling 
will  give  rise  to  a  desire  to  urinate.  It  is  not  unusual  for  micturition 
to  be  inicmipled  several  times.  The  tumor  is  increased  in  si7.c  by 
protracted  standing,  walking,  and  violent  exertion,  as  wtU  us  by 
inlraalxlominal  pressure.  U  other  structures,  for  instance  omentum, 
lie  within  the  hernial  sac  dtagnosit^  may  be  utterly  im]X>»^blc.  It 
shuul<l  be  reinembcied  thai  calculi  arc  comparatively  commoD  in 
vesical  hernia. 

As  to  treatment,  a  tmss  should  be  worn  and  the  bladder  freqttently 
cathclcrized;  if  no  improvement  follows,  radical  operation,  periiBps 
wirh  roection  of  the  bladder,  may  be  considered. 

VARICES  OF  THE  BLADDER. 

The  existence  of  varices  of  the  bladtler  has  been  denied.  It  has 
been  said  that  the  eases  diagnosltcutcci  as  such  vrere  in  reality  cases  of 
tumor,  or  some  other  disease  cai)ableof  producing  ha-morrhage.  Al- 
though il  is  true  that  varices  of  ihe  bhidder  are  rarer  lh;in  ihey  have 
been  supjmscd  to  be,  I  have,  nevertheless,  demonstrate<l  their  exia- 
lence  both  by  operation  and  by  the  use  of  cystoscoiH-.  Tortuous  veins 
of  a  distinct  blue  color  are*  seen  aear  the  neck  of  the  bladder.  Not 
uncommonly,  too,  ecchymoscs  of  the  vesical  mucous  mcmbnuic  are 
obscn'ed. 

I  have  found  these  dilated  veins  in  the  subjects  of  ha'morrhoids,  in 
persons  suffering  from  hypertrophy  of  the  proslate  and  the  local 
engorgement  incident  thereto,  as  well  as  in  those  affected  with  arter- 
iosclerosis of  the  genital  tract,  and  (hose  suffering  vnlh  disturbances 
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of  ihe  central  nervous  system  (myelitis,  tabes,  parens)  in  which  there 
is  probably  ])H.raly^s  of  the  vasomotor  ncr\'cs, 

Usiifllly  the  only  symptom  is  sexere  hu:morrhaKe,  which  arises  Spoa* 
tancouhly  without  any  recognizable  cause .  and  contiiiues  without 
produ<.ing  puin.  Occasionally  it  is  of  such  severity  as  to  cause  the 
formation  of  large  dots,  as  the  result  of  wliich  ihc  bladder  cannot  be 
properly  emptied.  Under  these  rircumstanti-s  painful  tenesmus 
occurs.  If  a  catheter  be  introduced  its  eye  becomes  occluded,  so  that 
it  is  very  difficult  to  cleanse  the  bladder.  Removal  of  the  blood-clots 
facilitates  matters. 

I  have  observed  hemorrhage  so  severe  as  to  produce  alarming 
aruemia  and  necessitate  the  performance  of  suprapubic  cystotomy 
in  order  to  control  the  bleeding.  A  milder  method  which  should  be 
tried  first  consists  in  the  introduction  of  a  retention- catheter  and 
irrigation  of  the  bladder  with  strong  silver  solution  (1:1000—1:500), 
or  ihc  injection  of  100  g,  [about  3  fluid  ounces)  of  Mcrk's  2%  steril- 
i7.ed  solution  of  gelatine.  In  this  manner  the  ha-morrhage  can  almost 
alwa)'s  be  arrested. 

MALFORMATIONS  OP  THE  BLADDER. 

The  bladder  may  be  entia-ly  absent,  but  the  persons  in  whom  it  is 
not  present  are  usuail)'  so  afflicted  with  other  abnormalities  that  they 
do  not  survive,  Cases  of  excessive  atrophy  of  the  bladder  have  been 
observed  in  which  the  ureters  emptied  into  the  urethra  or  rectum, 
or  opened  upon  the  abdominal  wall. 

An  exceedingly  rare  condition  is  double  bladder,  which  occurs 
exclusively  in  association  with  other  double  pelvic  organs.  When  the 
bladder  is  divided  into  separate  compartments  by  one  or  more  longi- 
tudinal or  transverse  septa  it  ts  spoken  of  as  duplicated  orlobulated 
bladder.  These  malformations  arc  to  be  difterenliatcd  from  congenital 
divenicula,  which,  when  very  large,  mayhavc  the  appearance  of  double 
or  multiple  bladder. 

A  ver}' important  and  much  more  frequent  malformation  is  exstrophy 
of  the  bladder,  or  congenital  rtefl,  a  condition  in  whii  h  the  {xislcrior 
wall  of  Ihe  bladder  protrudes  thn)ugh  an  opening  in  the  abdominal 
wall  and  forms  a  distinct  red  tumor.  The  muroi»  membrane  covering 
the  tumor  becomes  continuous  with  the  skin  of  the  abdomen,  Care- 
ful search  will  reveal  Ihe  orifices  of  the  ureters  in  the  regicm  where 
skin  and  mucous  membrane  meet  (1 
18 
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DKTercnt  ihcones  obtain  in  regard  to  lh«  development  of  this  most 
di.s1rcssing  malformation.  The  supposition  that  injur>-  during  inti^- 
uterine  life  causes  tisiure  of  the  bladder,  or  that  the  umbilical  cord 
lying  between  the  legs  of  the  fcctus  prtsiu.'s  upon  the  anterior  abdominal 
n'alt  and  prevents  its  union  with  the  bladder  has  little  foundation. 
It  is  more  probable  that  the  condition  results  from  some  impediment 
which  hinders  the  union  of  the  latcnil  ]>orlions  of  the  urogenital 
cleft,  and  thus  prcvcAis  the  formation  of  the  anterior  wall  of  the  bladder 
and  the  abdominal  parietes. 

There  are  ditTcrent  dcga-ts  of  exstrophy  x-arying  from  dtastosig  of 


Fig.  156.— tmimpby  of  (h^  bladder.     B.  Bladder.    tL  Otnnt  |]enU.    S.  Srrotam. 

the  abdominal  wall  and  symphysis  pubis,  in  which  the  bladder  \s 
co\ered  b)'  skin,  to  complete  exstrophy,  whicli  is  almost  always  asso- 
dulc-tl  with  epispadias  lijui  vide). 

The  condition  of  penions  thus  affected  is  most  wretched.  They 
are  constantly  wet  and  diffuse  a  foul,  urinifcrous  odor;  owing  to  the 
constant  moisture  eczema  and  other  inflammatory  diseases  of  the 
skin  develop,  and  hicmorrhagc  from  the  exposed  mucous  membrane  \ 
is  not  at  all  uncommon. 

The  treatment  of  this  malformation  is  purely  surgical,  for  even  the' 
greatest  care  and  cleanliness  cannot  keep  life  from  being  a  burden. 
Different  procedures  have  been  tried,  many  of  which  have  now  and ! 
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then  been  crowned  with  success.  Some  have  implanicd  the  ureters 
inlo  ihe  rectum  or  into  the  cpi:»]>a(Uc  opening  of  the  penis,  extirpated 
the  bladder,  and  then  closed  iho  abdominal  detect  with  sutures  (Son- 
nenberg);  others  have  forced  Ihe  edges  of  ihc  symphysis  together  and 
then  endeavored  to  close  the  opening  in  ihc  abdomen  (Trendelenburg) ; 
finally,  plastic  operations  have  been  undt-rtakrn  for  the  purpose  of 
pro\iding  a  receptacle  for  the  urine  and  closing  the  defect  by  means 
of  llajis.  Mikulicz  constructs  a  bladder  out  of  the  large  intestine. 
[Wood  and  Thieisch  have  also  devised  flap  operations.  More  than 
thirty  years  ago  the  laie  Dr.  Frank  Maury,  of  Philadelphia,  operated 
for  exstrophy  of  the  bladder  by  dissecting  a  flap  from  the  perineum 
and  scrotum,  turning  it  o\'«r  the  cleft,  and  then  covering  it  by  a  second 
flap  taken  from  the  abdomen.] 

ANOMALIES  OF  THE  URACHUS. 

If  Ihe  urachus,  which  together  with  the  bladder  is  formed  from  the 
allantois,  and  in  exlrautcrine  life  becomes  ihc  middle  vesico- umbilical 
ligament,  remains  open  a  fistula  of  the  urachus  is  formed.  The 
fistulous  canal  may  be  extremely  small  or  it  may  he  ;i^  large  us  a  thread. 
The  cause  of  this  abnonnality  is  some  congenital  obstrucrion  to  the 
pa.s.'iage  of  urine.  If  this  ob:>lruc1ion,  as  for  instance  a  congenital 
phimosis,  be  removed,  it  not  uncommonly  happens  that  the  tistulo: 
heals,  although  in  some  cases  it  becomes  necessary  to  lay  it  open  and 
curette  it,  or  to  extirpate  it. 

If  an  exudate  is  formed  in  the  p,atulous  vesico- umbilical  ligament 
a  cyst  develops.  It  is,  however,  vcr)'  rare  for  this  to  occur.  The 
diagnosis  of  this  abnonnality  is  possible  only  when  it  can  be  po-sitively 
determined  that  the  oval,  fluctuating  tumor,  which  is  fixed  in  the 
median  line  of  Ihe  xlxlomen  between  the  umbilicus  and  the  bladder, 
is  not  connected  with  other  peine  organs  (Ledderhosc). 


PREVESICAL  PHLEGMON. 

This  disca.ie  is  entitled  lo  dcwriplion  only  for  the  reason  that  it 
sometimes  occurs  independently  of  suppuration  in  neighboring  organs 
and  tissues,  such  as  the  bladder,  the  seminal  vesicals,  and  the  broad 
ligaments.  Suppunilion  of  the  connective  tissue  in  the  space  of  Retzius 
also  occurs  in  association  with  suppuration  in  other  ca\'ities  of  the 
body  due  to  genenti  infection  through    the  blood-stream  (typhoid 
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fever,  puerpernl  fever),  as  the  result  of  injur)-,  or  without  assignable 
cause. 

The  disease  a  cluiractcrir^  by  disturbance  of  nuctuiition,  which 
b  both  painful  and  more  dilTicult  than  nurmal,  and  also  by  a  swelling 
ovtT  the  8ymph\-si»,  which,  if  it  bccomra  extensive,  may  show  signs 
of  fluctuation.  Resolution  may  take  place  and  the  symptomtt  subside, 
or  the  suppurative  process  may  in\'ade  the  neighboring  tissues,  in 
which  case  the  phenomena  of  f>eni'ral  infi'ction — small,  quick  pulse, 
nausea,  vomiting,  and  the  local  manifestations  of  peritonitis — super- 
vene. 

Dlai^otus  may  be  difficult,  but  the  use  of  the  sound  will  apprize 
us  that  the  tumor  is  not  in  the  bladder.  Because  of  its  acute  course, 
this  di^ea^  recguircs  no  differentiation  from  tumors. 

An  early  diagnosis  is  of  grtal  importance  because  there  is  danger 
of  the  absccs.s  nipturing  into  the  peritoneal  cavity.  Free  incision  into 
the  scat  of  infection  before  it  has  become  extcniyvc  will  quickly  render 
the  situation  free  from  danger  and  produce  a  cure. 


NEUROSES  OF  THE  BLADDER. 

Our  knowledge  of  the  numerous  afTections  of  the  bladder  is  some- 
what obscure.  As  in  other  departments  o(  medicine  so  likewise  here 
everything  which  cannot  l>c  called  something  else  is  termed  a  neurosis. 
As  a  result  of  our  improved  methods  of  examination  the  duignosi* 
of  vesical  neurosis  has  become  less  common;  but  even  now  it  often 
conn's  to  pass  that  cases  in  which  an  objective  basis  for  the  symptoms , 
present  might  be  determined  by  the  sense  of  touch  or  sight,  or  by ' 
changes  in  the  urine,  are  denominated  neuroses;  in  reality  these  con> 
dilions  arc  only  the  beginning  of  organic  maladies  which  later  cause 
appreciable  objective  changes. 

We  will  preface  our  treatise  on  thencuroscsof  the  bladder  with  adcs- 
cription  of  (he  mechanism  of  micturition.  We  distinguish  two  muscles 
of  the  bladder,  the  detrusor-  and  the  the  sphincter,  the  latter  of  which 
has  a  circular  arrangement  of  its  fibers  which  enable  it  to  keep  the 
bladder  closed  when  its  tonicity  is  mainlaincd.  This  closure  of  the 
bladder  is  aided  by  the  so-called  external  sphincter,  or  compressor 
of  the  membranous  portion  of  the  urethra.  If  a  contraction  of  the 
detrusor  is  engendered  by  the  collection  of  urine  in  the  bladder,  aboli- 
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tion  of  the  lonidiy  of  ihc  sphincter  immcdLiIcly  follo\t-s,  with  the 
rf-sull  that  mirtiirilinn  lan  Otxur.  Thus  xhv  dt:;trusor  and  sphincter 
have  an  antajfonislic  action,  inasmuch  as  the  one  contntcis  and  the 
other  relaxes  in  resiwnfte  to  the  *;imc  stimulus.  While  the  former, 
in  response  to  the  pressure  exerted  by  the  the  urine  effectuates  its 
expulMon,  the  latter  causes  ihe  neck  of  the  bladder  to  open  so  that 
it  can  Aow  out. 


t'^0'  J57- — '1 '^(^  lui-thuakjEu 'li  ui;uaLL.ii*r     I  hL^iuith'rU)' 

In  explanation  of  these  conditions  it  has  been  assumed  that  there 
are  two  motor  ccntcni  in  the  spinal  cord  which  lie  at  ahout  the  level 
of  the  third  or  fourth  sacral  nerve.  The  mucous  membrane  of  the 
bladder  is  connected  with  the  brain  by  sensor^'  nerve-fibres.  The 
brain  transmits  ihe  impulst*  which  it  receives  from  these  fibres  to 
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the  motor  centers  in  the  cord.  The  following  schematic  rvprcMntation 
of  these  relations  is  taken  from  Giiterlwck's  "Di»eit»»of  the  Urinary 
Bladder,"  he  in  turn  having  borrowed  it  from  Bram«fll  (Fifi.  157). 
"The  sphincter  {S  M)  is  in  a  slate  of  contraction  due  to  aervc 
excitation  emanating  from  sjMnal  center  (C  S  M),  ihe  path  of  con- 
ductMin  being  represented  by  the  course  of  arrow  t  m.    The  bladder 


Fig.  ijS, — '1  hi-  tiicrhnnism_i>(,uilnnlliin.     (IlrnniwrU). 


(V)  is  supposed  to  be  empty.  S  .VI  is  the  sphincter,  ON  the  detrusor, 
A  M  the  abdominal  muscles,  m  m  the  vesical  mucous  membrane, 
B  the  brain,  C  U  M  the  spinal  center  for  the  detrusor,  C  S  M  the 
spinal  center  for  the  sphincter.  S  represents  sensory  fibres  which 
connect  the  bladder  with  the  spinal  cord  and  brain,  d  m  motor  nerves 
which  arise  from  the  spinal  center  of  the  detrusor  r  nerves 
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which  arise  from  the  »pinal  center  of  the  sphincter,  b  oerve-Tibera 
which  pass  from  the  brain  (o  the  spinal  centers  of  the  sphincter  and 
detrusor.  An  impulse  proceeding  from  the  brain  passes  ulong  the 
line  ft,  inhibits  the  ccnliT  for  ihi-  shpincter  (sec  the  unbroken  lint), 
and  Mimulales  the  center  for  the  detrusor.  An  imjiulse  passing 
along  b  b  increases  the  action  of  the  sphincter  and  inhibits  that  of 
the  center  for  the  detrusor,  b  represents  nen-e  fibres  from  the  brain 
to  the  abdominal  muscles. 

Fig.  158  is  a  schematic  representation  of  the  parts  concerned  in 
urination  while  in  a  state  of  activity.  The  bladder  (V),  is  filled  with 
urine.  The  mucous  membrane  (m  m)  is  siimulaied,  an  impulse  is 
created  and  transmitted  by  the  sensory  nencs  (S)  to  the  brain  (B) 
and  to  the  spinal  centers  for  the  detrusor  (C  D  M),  and  the  sphincter 
(C  S  M).  An  impulse  carrie<l  from  the  brain  along  the  nene-fibres 
(fi)  increases  the  action  of  the  detrusor  center  (C  D  M)  and  inhibits 
that  of  the  sphincter;  another  is  carried  along  the  ncr>'cs  (6)  which 
sets  the  abdominal  muscles  into  activity.  The  reflex  impulse  which 
is  carried  from  the  vesical  mutosa  to  the  spinal  cord  excites  the  action 
of  ihc  detrusor  center  and  inhibits  that  of  the  sphincter  center.  The 
Onal  result  is  a  contraction  of  the  detrusor  muscle  (D  M),  a  relaxation 
of  the  sphincter  muscle  (S  M),  and  the  evacuation  of  urine.  The 
arrows  show  the  direction  of  the  ner\c  conduction." 

The  conditions  upon  which  retention  of  urine  of  nervous  origin 
dqiend  is  well  represented  by  these  diagrams.  An  impulse  from  the 
brain  is  sent  to  the  detrusor  center  intiibiting  its  action;  or  else  the 
same  stimulus  increases  the  action  of  the  sphincter  center,  or  perhaps 
lx)lh  effects  arc  produced.  The  result  is  that  the  sphincter  closes 
so  firmly  that  Ihc  detrusor  cannot  overcome  its  resistance,  and  the  in- 
dividual is  unable  to  void  liis  urine, 

Theoretically  wc  ivould  expect  diseases  due  to  irritability  or  paralysis 
of  the  sensor)'  and  motor  nerves.  Practically,  however,  we  only  have 
to  do  with  the  followin);  conditions:  t.  irritability  of  the  sensoiy 
nen-es;  3.  irritability  of  the  motor  nerves;  3.  paral>-sLs  of  the  motor 
nerves;  4.  atony  of  Ihc  bladder,  a  malady  which  although  it  really  has 
nothing  to  do  with  nenous  diseases  is  usually  classified  among  Ihem. 


IBRtTABIUTY   OY  THE   SESSORV    NKRVES  OF  THE   BLADDKR. 

There  is  a  malady  dependent  upon  irritability  of  the  sensory  nerves 
of  the  bladder,  which  because  of  its  obscurity  and  its  want  of  objective 
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s)'nipIoms  has  recdvcri  various  nnmcs,  among  which  may  be  mentioned 
hypeiaesthesia  vcsicur,  cyslalgia,  irritable  bladder,  and  neurotus  or 
neuralgia  of  the  bladder, 

Tliis  disease  is  cliaracli-rizcd  by  lolal  abscenre  of  objective  changes. 
Cystitic  phenomena  cannot  he  dcieca'd  dlher  by  urine  analysis  or  by 
cystoscopy.  Urgf^ncy  of  urination,  which  at  limes  becomes  most 
imperative,  is  present.  'ITie  patient  is  c-ompdled  to  void  his  urine 
every  half  hour,  or  it  may  be  every  fifteen  minutes,  at  times  expelling 
i  large  quantity,  at  other  times  very  little.  The  eirtumstaace  which 
separates  ibis  slrangurv"  from  all  other  forms  is,  that  it  is  present  only 
during  the  day.  At  night  the  patients  sleep  without  having  to  urinate 
more  frequently  than  a  well  person. 

I'ain  is  commonly  present,  and  it  may  occur  simultaneously  with 
miaurition  or  exist  independently  ihercof.  The  pain  present  between 
the  acts  of  micturition  is  situated  over  the  bladder  and  radiates  toward 
the  perineum,  thighs  and  anus;  that  which  occurs  during  micturition 
is  ordinarily  located  in  the  peni&,  and  not  uncommonly  is  felt  at  the  end 
of  the  organ. 

Another  important  symptom  is  polyuria.  As  much  as  four  litres 
[one  gallon]  of  urine  may  be  voided  in  a  day.  It  is  as  Ught  as  water, 
being  a  true  "spastic  urine"  (urina  spastica).  The  introduction  of 
an  instrument  shows  that  the  bladder  is  not  so  sensitive  as  it  is  la 
diseases  having  a  material  basis,  such  as  calculi,  inflammation,  etc. 
The  capacity  of  the  bladder  is  well  jireserved,  so  that  from  300  cc.  to 
500  cc.  [10  to  16  fluid  ounces]  of  water  can  be  injected  into  it  without 
causing  a  desire  to  void.  The  ilr^uiguiy  and  pain  are  very  obstinate 
and  do  not  readily  yield  to  treatment.  This  is  one  of  the  character- 
istics of  the  disease. 

In  respect  to  diagnosis  it  may  be  repeated  that  all  cases  in  which 
any  material  cause  for  strangury  or  pain  can  be  demonstrated  do  not 
come  under  this  heading.  In  the  female  prolapse  of  the  vaginal  wall 
or  displacement  of  the  uterus  may  give  rise  to  these  symptoms.  Hicm- 
orrhoids.  disease  of  the  pelvis  of  the  kidney,  and  chronic  prostatitis 
may  also  produce  them,  but  in  rontradislinction  lo  those  piXKluced  by 
irritability  of  the  bladder  they  disappear  whm  the  cause  is  removed. 

Contraction  of  the  meatus  urinarius  is  the  sole  physical  abnormality 
which  I  have  ever  been  able  lo  hold  responsible  for  this  condition. 
In  such  cases  the  neurosis  is  easily  cured  by  slitting  the  meatus  and 
kee[Hng  it  open  by  means  of  proper  sutures. 
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Evm  in  those  cases  in  which  no  cause  cjin  be  dcicrmincd  the  symp- 
toms may  often  be  alleviated  or  conlroittd,  allhou({h  they  an-  likoly 
to  ri-cur.  Hoi  sitz-baths,  the  use  of  the  thermophore  either  externally 
or  in  the  rectum,  morphine  or  belladonna  inlemally,  or  better  still 
small  clysters  composed  of  anlipyrine,  phenacetinc,  or  pyramidon,- 
with  10  to  20  drops  of  laudanum,  exert  a  favorable  effect.  Occasion- 
ally good  results  are  obtained  by  electricity,  one  electrode  being  placed 
over  the  bladder  and  the  other  on  the  perineum;  or  one  may  be  intro- 
duced into  the  bladder,  which  has  previously  been  lillcd  with  sterile 
water,  and  the  other  laid  over  the  bladder. 


IRBITABII.ITY   OF   THE    MOTOR    NERVES   OF   THE    Bl.ADDEK. 

The  disease  caused  by  motor  irritability  of  the  bladder  has  abo 
been  variously  denominated.  Spasm  of  the  neck  of  the  bladder, 
vesical  spasm,  (cysto  spasmus,)  stammering  of  the  bladder,  and 
contracture  of  ihe  neck  of  ihe  bladder  are  some  of  the  names  which 
have  been  applied  to  it.  .An  attempt  has  been  made  to  distingubh 
spasm  of  the  neck  of  the  bladder  from  spasm  of  the  body,  and  to 
differentiate  between  a  traa^Jlory  and  permanent  spasm.  That 
which  is  generally  meant  by  the  term  spasm  of  the  bladder  is  a  spastic 
contraction  of  the  neck  of  the  viscu«.  Contraction  of  ihc  body  of  the 
organ  will  be  considered  under  enuresis. 

Spasm  of  the  bladder  is  characterized  by  difficulty  of  micturition. 

The  bladder  seems  as  though  closed,  the  stream  of  urine  is  as  small 
as  if  a  tight  stricture  were  pn-sent,  and  at  times  it  is  inlemipted; 
at  other  times  the  patient  can  expel  only  a  few  drops  of  urine.  These 
symptoms  exist  without  there  being  any  narrowing  of  Ihe  urethra 
or  any  disease  of  the  prostate.  'I'he  introfluctlon  of  a  sound  readily 
shou-^  that  neither  of  the  latter  conditions  are  present. 

One  result  of  these  powerfid  contractions  of  the  bladder  is  the 
retention  of  a  large  quantity  of  urine,  which  produces  pain  in  the 
suprapubic  region  and  Ihc  penis.  The  condition  Is  analogous  with 
retention  due  to  »tricture,  or  to  displacement  of  the  neck  of  thebladder 
by  an  enlarged  prostate. 

It  is  unusual  for  the  peripheral  portions  of  the  motor  nerves 
to  be  affected,  it  being  generally  the  motor  centers  in  the  spinal  cord, 
or  their  centrifugal  tracks  which  are  at  fault.  Thus  it  is  that  the  con* 
dition  is  obsencd  in  myelitis,  spondylitis,  tabes,  multiple  lateral 
sclerosis,  and  h)-steria,  as  well  as  in  association  with  tumors  which 
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prm  upon  the  cord.    The  vtsicai  spasm  to  which  we  alluded 
Mricture  erf  the  urcthn  are  due  to  irriubiljiy  of  the  prripbenU  incks. 

ThoK  cues  which  hat-e  brm  referred  to  u  stammeriag  of  the 
bladder  arc  not  cat&cd  by  organic  disease,  but  bv  transitory-  irrita- 
biliiy  of  the  motor  ncn-cs  supplj-ing  the  sphincter,  or  of  the  motor 
centers.  The  subjecu  of  thi&  complaint  cannot  wvi  their  urine 
(rcvly,  but  {lass  it  a  little  at  a  time,  mirturiiion  bdn^  fr«)ucnily  inli-r- 
ruptctl.  This  corocs  to  pan  c«i«(-ciaUy  whai  the;  try  to  urinate  in 
the  presence  of  others;  then  thdr  power  lo  md  may  fail  entirely. 
Even  U'hcn  alone  they  ex|>erience  great  difficulty  and  arc  forced  lo 
nuke  strinuous  cSom  even  to  partly  evacuate  Ihcir  bladder.  At 
times,  however,  they  can  urinate  with  ibe  utmost  fnx-dom. 

The  ircatmcnt  of  these  vesical  contractions  and  tipasLms  in  idcniiciJ 
with  that  of  the  di»ea»e  by  which  ihcj-  are  produced.  It  is 
Mlisfactor}-  than  one  would  be  Ini  to  believe  from  the  nature  of  tl 
catitativv  malodieii.  Spasm  due  to  mricture  is  readily  overcome  by 
pasting  »ound»,  and  that  due  to  tabes  and  spastic  spinal  patalyMs 
arc  notably  benefited  by  the  Mime  procedure.  1  have  seen  a  great 
many  who  cottld  not  pa.ss  a  drop  of  urine  become  able  to  urinate  after 
a  iJtort  [K-riod  of  cathctcrixation.  Recurrences  arc  bound  to  take 
]il.ice  for  the  reason  (hat  it  i»  almost  impos^ble  to  overcome  thci 
primitive  cause  of  the  evil. 

ENURESIS. 

Enumis,  which  may  be  cither  nocturnal  or  diurnal,  deserves  »peciaP 
coMideration  because  of  its  fre(|ucncy.    As  is  well-known,  this  disease 
occuraolmottlcxcluiuvely  among  childem;  it  La  rarely  met  with  in  adults.] 
It  occum  most  frequently  in  children  under  eight  years  of  age. 

Il  ia  characleristic  of  ihi^  dtM-aM<-  for  the  child,  generally  duringj 
deep,  to  Hudilenly  empty  its  bladtkr.  Not  a  few  drops  arc  expelled,; 
but  ihe  entire  ciuantily  of  urine  in  the  bladder  U.  voidi-d.  Sometime 
the  child  awakes,  but  at  other  limes  sleep  is  not  interrupted  and  bo] 
docH  not  know  that  he  haN  wel  the  bed.  The  expulsion  of  urine  does! 
not  occur  only  after  the  bladder  has  become  full,  but  often  takes  plac»l 
during  the  fiml  houre  of  sleep,  befon-  much  urine  has  collected.  Somfti 
children  urinate  sevenil  times  during  the  same  night.  During  the 
day  mtrturition  may  be  entirely  nonnitl,  although  many  children  are ' 
oblig<?(l  to  satisfy  a  pcremptorj'  demand  to  make  water  or  the  uiinaj 
will  cHcapc  in  their  tinihing. 


ENTRESIS. 
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The  explanaffon  of  this  malady  is  by  no  means  easy.  By  some  it 
L^  thought  to  be  due  to  partial  paralysis  of  the  sphindcr,  by  others  to 
spasm  of  the  detrusor;  others  again  believe  that  it  is  caused  by  faulty 
development  of  the  sphincter. 

If  the  disease  be  considered  from  a  practical  stAndjxiinl,  from  the 
rases  which  we  meet  with  in  everyday  practice,  the  ihi-or)-  of  faulty 
development  of  the  vesical  sphincter  must  be  relinquished.  I  have 
seen  children  affected  with  enuresis  who  were  splendidly  developed  in 
everj-  respect.  I  also  believe  that  the  thcor>'  of  paJaI>'sis  of  the  sphiictcr 
is  untenable,  for  were  the  ^sease  due  to  this  condition  the  entire  quan- 
tity of  urine  would  not  be  voided  at  once,  but  the  urine  would  trickle 
away  slowly,  and  some  would  be  found  in  the  bladder  after  the  bed 
hud  been  wet. 

I  am  of  the  opinion  that  enuresis  is  caused  by  spasmodic  conlraclioo 
of  the  detrusor  muscle  powerful  enouj{h  to  overcome  the  resistance 
of  the  sj)hincier.  'Hiis  disparity  of  inncr\-uiion  between  the  two  set* 
of  vesical  muscles,  which  is  normal  tn  infancy,  pcrsisu  during  child- 
hood, and  constitutes  an  abnormal  condition,  \\1iile  normally  the 
contractions  of  the  detrusor  are  held  in  <:heck  by  the  tonicity  of  the 
sphincter,  in  enuresis  the  condition*  arc  rcvereed. 

Upon  what  this  disparity  of  innervation  depends  can  frequently 
not  be  determined.  Many  eases  occur  in  sensitive,  irritable  children, 
the  so-called  nervous  children,  if  one  cares  to  employ  ihe  expression. 
Rickets,  chloroas,  and  terror  may  act  as  predbposing  causes.  Exposure 
to  wet  and  cold,  tissure  of  the  anus,  worms,  phimosis,  balanitis,  a 
ver\'  narrow  meatus,  and  chronic  constipation  at  times  supply  the 
cause  for  the  abnormal  irritability  of  the  detrusor,  which  expresses 
itself  io  these  involuntary  contractions.  IL-brcedinR  may  now  and 
then  be  responsible  for  the  condition. 

The  prognosis  is  good,  the  disease  either  being  overcome  by  treat- 
ment or  undergoing  spontaneous  cure  at  puberty. 

Treatment  is  x'eri-  salisfactorj-.  It  is  important  above  all  else  to 
ascertain  the  cause  of  the  trouble.  It  is  self-evident  that  the  local 
abnormalities  above  mentioni-d  which  excite  the  ie6exes  of  the  detrusor 
must  be  overcome.  .\  narrow  meatus  must  be  cut,  a  phimoscd  prepuce 
must  be  split  open,  balanitis  must  be  cured.  For  rachitic  and  chlorotic 
children  tonic  treatment  is  indicated.     The  digestion  must  be  regulated. 

The  diet  must  also  be  regulated.  .Ml  stimulating  foods,  as  well 
as  those  which  produce  flatulence,  are  to  be  avoided.    The  child 
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the  object  of  traatmcnt  must  be  to  prcscn'c  as  much  as  can  be  prc- 
serverf. 

The  bladder  must  be  relieved  by  regular  catheterization,  which 
must  be  pniciised  under  ittrici  itnii»eplic  precautions,  a»  these 
cases  of  vesical  paralysis  arc  exceedingly  susct-ptiblc  to  infection  for 
the  reason  that  the  residual  urine  aitords  an  excellent  culturemcdiumj 
for  miciodrganisms.  It  is  also  a  good  idea  lo  use  slightly  irritating! 
vesical  injections,  for  example,  nitrate  of  silver  1:5000— -1:1000  in 
conjunction  with  cathciL-rization. 

Large  doses  of  strychnine  are  to  be  given,  and  electricily  In 
the  form  of  the  faradic  and  constant  current  should  also  be  tried. 
One  electrode  is  placed  on  the  perineum  or  over  the  bladder  above 
the  symphysis  and  the  other,  in  the  form  of  a  metal  sound  covcrcH, 
except  as  to  its  lip,  with  hard  rublier,  is  passed  into  the  bladder.  If 
desired,  one  electrode  may  be  inserted  into  the  rectum  instead  of  the 
bladder.  Tlie  results,  althougl)  trnnsJtoi^',  at  limes  cottfer  consider- 
able relief. 

4.      ATOS'Y  OF  THF.   BLADDKR. 

Atony  of  the  bladder  is  a  condition  which,  although  it  seems  ^-cry^ 
much  nice  paraly^s,  is  in  nality  ahogt-tht^r  dilTerent,  being  due  tO; 
partial  or  complete  loss  of  contractility  of  the  vesical  musculature. ', 
In  paralysis  of  the  bladder  the  inubility  to  urinate  depends  upon . 
disease  of  the  motor  ncnc-tracks,  in  alony  it  is  due  lo  degeneration 
of  the  vesical  musculature,  the  nenous  mechanism  not  being  affected. 

It  cannot  be  denied  that  the  term  atony  of  the  bladder  docs  not 
rightly  express  the  condition  above  explained,  and  it  would  be  better 
to  speak  of   partial  or  complete  degeneration  of  the  muscles  of  the 
bladder;  the  name  atony,  however,  has  been  adopted,  the  French.) 
school  especially  hanng  used  it  to  designate  weakness  of  the  bladderj 
depending  upon  disease  of  the  musculature  in  contradistinction  toi 
paralysis  and  pai^csis  due  to  faulty  innervation. 

This  impairment  of  the  musculature  most  frequently  is  due  to 
arteriosclerosis.  Just  as  arteriosclerosis  of  the  blood-vessels  of  the 
heart  weakens  the  cardiac  muscle,  so  likewise  does  arieriosclerodis 
of  the  blood  vessels  of  the  bladder  impair  the  vesical  musculature, 
cau.'ung  it  to  lose  its  power  of  contractility. 

Another  cause  of  this  defect  is  persistent  acute  retention  of  urine 
producing  overdistension  of  the  musculature,  as  a  result  of  which  its 
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power  of  contraclility  is  more  or  less  impaired.  It  thus  comes  to  pass 
that  after  several  of  these  attacks  the  patient  can  no  longer  empty 
his  bladder.  This  condition  is  verj'  common  among  prosiatics.  It 
is,  of  course,  not  caused  bylhc  prostate  suddenly  assuming  such  dimen- 
sions as  to  form  a  pfrmant-nl  mechanical  obstruction  to  lhcoutf!ow 
of  urine,  but  rather  to  the  fact  that  enRorKcment  of  the  gland  originally 
gave  rise  to  retention  of  urine.  After  the  acute  exacerbations  subside 
and  the  patient  is  still  unable  to  void  hi*  urine,  the  circumstance  is 
to  be  attributed  to  injury  inflicted  upon  the  vesical  musculature  by 
over-distension  of  the  bladder. 

I  have  also  frequently  observed  atrophy  of  the  musculature  of  the 
bladder  for  which  there  was  no  recognizable  cause.  It  is  interesting 
10  note  that  in  one  of  these  cases  there  was  also  atrophy  of  the  prostate. 
This  atrophy  manifested  itself  clinically  by  the  occurrence  of  residual 
urine  for  which  no  other  cause  coiJd  be  found. 

Finally,  severe  parenchymatous  c>'stitis,  in  which  the  inflammatoiy 
process  extends  through  the  entire  thickness  of  the  vesical  wall,  may 
result  in  this  condition.  Fortunately  the  inflammation  generally 
confines  itself  to  ihc  mucous  membrane  and  the  subcutaneous  fatty 
and  connective  tissue,  but  occasionally  it  involves  the  muscle  and 
leads  to  sclerosis. 

Treatment  conMsts  in  the  application  of  those  measures  which  were 
recommended  for  paralysis  of  the  bladder.  If  possible  the  cause 
should  be  removed.  Then  strychnine  internally,  aseptic  catheteriza- 
tion, irrigation  of  the  bladder  with  silver  nitrate  solution,  cold  douches 
over  the  bladder,  and  electricity  are  to  be  considered.  As  the  entire 
musculature  is  not  often  destroyed  it  frequently  happens  that  the 
unimpaired  portion  can  be  strengthened  by  these  means. 
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DISEASES  OF  THE  PROSTATE  GLAND. 
ANATOMY  AND  PHYSIOLOGY. 

The  position  of  ihc  prostate,  its  (onn,  and  its  relalions  lo  surround-  ■ 
ing  arpani  tmvc  ^rrady  bi-en  describe!  (sec  page  lo);  here  a  fe<r] 
dclails  (IS  to  ils  liner  structure  and  s(»mc  considcratioa'*  concerning 
the  prostatic  secretion,  which  arc  important  for  the  undenstanding 
of  diseases  to  whkh  it  is  subject,  will  be  pven. 

The  prostate  is  composed  of  a  fibre- muscular  and  a  glandular 
portion,  the  connective  tissue  and  muscular  fibres  forming  a  net-work 
between  the  meshes  of  which  the  f^andular  substance  Is  contained. 
The  librous  portion  of  the  net-work  extends  toward  the  periphery 
of  the  f;land  and  becomes  lost  in  ils  capsule;  the  muscle  fibre*  are  more 
abundant  near  the  bladder,  where  thej'  have  a  circular  arrangement, 
bdnf;  continuous  with  ihi-  musculature-  of  the  bladder.  This  aggrega- 
tion of  circular  fibres  belonging  pmrlly  to  Ihc  prostate  and  partly  to 
the  bladder,  has  been  named  the  internal  sphincter  of  the  bladder. 
The  ends  of  the  musdc  fibres  are  continuous  with  ihc  compres»or  of 
the  membranous  urethra,  and  with  it  form  the  so-called  external 
s]ihinctcr  of  the  bidder. 

The  glandular  clcmcnK  arc  not  developed  until  puberty;  ihcy 
reach  the  height  of  their  development  during  manhood,  while  in  old 
age  they  atrophy  and  are  replaced  by  connective  tissue.  The  glandular 
substance  i»  not  evenly  distributed  ihroughoui  the  or)^n;  toward 
the  urethra  there  is  a  stronger  development  of  muscle,  while  to\«'ard. 
the  rectum  the  glandular  substance  is  more  abimdant. 

The  ducts  of  these  glands  unite  lo  form  larger  ducts  which  have 
their  ouUet  on  either  side  of  the  verumontamim. 

The  fine  blood-vessels  which  accompany  the  connective 
septa  are  derived  from  the  vesico- prostatic  branch  of  the  inferior  \'csic 
artery.  The  veins  empty  into  Ihc  dorsal  vdn  of  the  penis  and  tbc 
veins  of  the  urethra..  They  form  a  plexus  around  thtt  glands,  thn 
so-called  periprostatic  plexus,  which  may  normally  assume 
dimensions  (Fig.  159).  The  ner\-cs  come  from  the  inferior  | 
plexus. 

The  prostatic  secretion  is  a  graj'ish  white  flddl 
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and  haWng  an  alkaline  reaction.  WTicn  seen  under  ihe  microscope 
it  looks  like  un  emulsion.  Numerou-s  small  drops  of  various  size, 
with  epithelial  cells  lying  between  them,  and  a  few  lymphocytes  or 
leucocytes  scattered  here  and  there  are  seen.  Very  seldom  the  strati- 
fied prostatic  bodies,  or  corpora  amylacca  are  met  with;  they  ate  com- 
posed of  concentric  laj'crs  and  contain  granular  substance  in  thctr 
interior, 

It  is  supposed  that  the  prostalic  secretion  maintains  the  vitality 
of  the  spermatozoa,  and  also  vivifies  those  which  have  lost  their  vitality. 
If  il  b  absent  from  the  semen  the  ferlilixing  power  of  the  spermatozoa 
is,  according  to  Ftirbringer,  destroyed. 


Fig-  %S9. — The  peripiuaUlic  pii-iun.     liMKunJ.) 

ABSENCE,  ATROPHY,  AND  CYSTS  OF  THE  PROSTATE. 

Complete  absence  of  the  prostate  is  rare,  occurring  only  when  there 

are  other  defects  of  development  in  the  urinaiy  or  generative  organs. 

In  periions  in  whom  both  testicles  were  absent,  and  in  cryptorchids, 

iht'Tt:  has  been  complete  absence  of  the  prostate.     Panial  absence  of 

the  prostate  is  even  rarer;  a  remarkable  case  in  which  the  right  half 

of  the  gland  together  with  the  right  collicuUis  seminalis  was  absent 

in  an  otherwnse  wcll-develoiK-d  infant  has  been  reported  by  Beraud. 

Lusthkn  has  reported  an  instance  in  which  .n  portion  of  the  gland 

'i>ttd  from  the  rvsl.     In  this  interesting  case  a  gland  exactly 

■as  fotind  on  the  dorsum  of  the  penis  2  cm.  in  front 

of  the  corpora  cavernosa.    This  was  supposed 

\U:  lobe  of  the  prostate. 
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Atrophy  of  the  prostate  b  an  affMion  which  has  b«en  cspedilly 
fttudicd  by  KngU&h.  Occanonally  an  atrophied  pro&tate  is  met 
with  as  a  conKcnilal  malfonnattoo.  Of  greater  interest  are  those 
forms  which  arc  associated  with  destruction  of  the  tcstides.  If 
atrophy  of  the  te»iicle»  occurs  bi;fore  puberty  the  prostate  does 
develop;  if  it  occurs  after  puberty  an  atrophy  of  the  gland  be^ns,! 
which  according  to  my  ob4er%tttions  affects  only  the  glandular 
substance,  the  connective  tissue  remaining  intact. 

In  wasting  diseases  the  prostate  may  undergo  atrophy  the  same  a»^ 
other  organs  (Thompson). 

Long-continued  pressure  upon  the  prostate  gi^-es  rise  to  the  so- 
called  compresMon  atrophy.  With  the  exception  of  the  rare 
[q  which  tumors  of  adjacent  organs  compress  the  prostate  the  usi: 
cause  is  a  light  stricture  of  the  urethra,  as  a  result  of  which  the  urine 
becomes  dammed  up  behind  the  stricture  and  exerts  continous  pirssure 
upon  the  prostate.  It  b  for  this  reason  that  prostatic  liypcrtrophy 
80  seldom  occurs  in  men  having  pronotmced  stricture. 

Finally,  in  old  age  the  prostate  as  well  as  other  organs  may  atrophyJ 
under  the  infiuence  of  sclerosis,  all  the  tissues,  IJbrous,  muscular, 
and  glandular,  being  aSected. 

As  a  result  of  weakness  of  the  musculature  of  the  gland,  a  portion^ 
of  which  is  really  identical  vd\.\\  the  musculature  of  the  blaitdcr,  incon- 
tinence of  UTJne  gradually  dcwlops,  at  tirst  manifesting  itself  otily  at , 
night,  but  later  perssting  through  the  day  as  well.    In  conti 
tinction  to  the  condition  which  obtains  in  prostatic  h>'i>ertroph)' thcr 
is  no  over-dtstcnsion  of  the  bladder,  and  conseiiuently  the  dribbling] 
of  urine  which  occurs  is  not  the  incontinence  of  n-tention.    There  ls,J 
moreover,  no  residual  urine  in  atrophy  of  the  gland. 

In  vcrj'  exceptional  cases  of  atrophy,  liowever,  retention  of  urinc^ 
may  occur  as  the  n'^ult  of  irregularities  or  fold^  in  the  relaxed  ^phinctcr>j 
so  that  the  clinical  picture  resembles  that  of  prostatic  hypenrophyJ 
Diffcrcniiiil  diagnosis  can  be  made  by  rectal  examination,  which  will] 
reveal  the  condition  of  the  prostate. 
,  The  urgency  of  urination  ordinarily  present  in  atrophy  of  the  gland ' 
U  to  be  attributed  to  the  pressure  exerted  by  the  process  of  contraction 
which  is  going  on. 

The  defective  tonicity  of  the  sphincter  favors  the  entrance  of  bacteria 
into  the  bladder,  so  that  cystitis  seldom  fails  to  develop. 

Impairment  of  sexual  power  is  partly  due  to  the  age  of  the  patients. 
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bul  may  perhaps  also  be  furthered  by  the  associated  atrophy  of  the 
testicles. 

The  symptoms  just  described,  together  with  rectal  cxamiaation 
and  the  use  of  the  sound,  enables  one  to  make  a  correct  diagnosis. 
The  urethra  is  shortened  instead  of  bfiiiK  lengthened,  as  it  is  in  pros- 
tatic hypertrophy,  and  the  resistance  encountered  in  the  prostatic 
urethra  in  the  latter  alTcction  is  absent. 

Treatment  is  not  at  alt  promising.  The  use  of  large  metal  sounds, 
and  also  faradization  with  one  electrode  at  the  sphincter  of  the  bladder 
and  the  other  in  the  rectum,  is  worthy  of  trial.  Caacs  in  which 
retention  occurs  must  be  trrated  by  regular  aseptic  catheterization. 

Cysts  of  the  prostate  are  exceedingly  rare.  The  little  that  we 
know  about  them  we  owe  to  tlie  researches  of  English. 

There  arc  small  retention  cysLs  of  the  sinus  pocularis  due  to  occlu- 
sion of  its  orifice.  They  are  of  special  importance  because  it  isver}* 
probable  that  retention  of  urine  occurring  in  the  new-born  is  due  to 
their  presence.  When  the  child  is  calhclerizcd  it  is  probable  that 
the  cyst  is  ruptured,  as  he  generally  is  able  to  empty  his  bladder  after- 
wards. English  states  that  this  occlusion  of  the  orilJce  of  the  sinus 
pocularis  finds  its  analogue  in  the  coalescence  of  the  layers  of  the 
prepuce  or  its  adhe^on  to  the  glans,  a  condition  which  is  vciy  fre- 
quently seen. 

Other  cj'sts  are  supposed  to  be  formed  from  embryonic  remnants. 
At  first  they  are  small,  but  if  they  persist  they  become  large,  and  it 
is  likely  that  the  few  large  cysts  of  the  prostate  which  have  been  observed 
re.'yuhed  from  the  growth  of  thc^e  small  congenital  anonuUies. 

These  cysts  must,  of  course,  be  distinguished  from  cyst-like  for- 
mation.s  such  as  hydrops  of  the  senunal  vesicles  and  echinococcus 
and  dermoid  cysts,  whidi  are  dilfcrcnt  both  in  origin  and  nature. 
Solid  tumors  of  the  prostate,  and  diverticulum  of  the  bladder,  as  well 
as  an  overdisiended  bladder  may  be  confounded  with  these  cysts. 

Differential  diagnosis  can  be  made  by  emptying  the  bladder  with 
the  cuihfter  and  Mmulianeously  pressing  upon  the  vtscus  both  above 
the  sv-mphysii  and  through  the  rectum,  and  finally  by  cic|^oratory 
pimcture  through  the  rectum.  A  diwrticulum  and  a  distended  blad- 
der, which  when  felt  through  the  rccium  give  the  impression  of  being 
cysls,  disappear  after  catheterization  jind  '-<"«orcssion  of  the  bladder, 
while  cysts  of  the  prostate  are  unin  ».  Pros- 

tatic tumors  when  palpated  ihl  usaed 
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Into  iht  bladder  fori  difffirnt  than  cysts.  Exploratory-  punclure 
with  a  capillary  troc«r,  although  it  is  not  dangerous  even  should  the 
bladder  be  punctured,  should  be  undertaken  only  in  cases  of  exigency. 
As  to  treatment,  single  or  repeated  puncture  will  often  suffice, 
but  in  some  cases  the  c)-st  has  to  be  tnciaed. 

DIJURIES  OF  THE  PROSTATE. 

Injuries  resulting  from  catheterization  will  not  be  considered  under 
this  heftding  as  they  have  been  discui^ed  under  false  passages  (se* 
aiso   ututer   hypertrophy  0}   Ike    proUalt).     Injuries  of   the   prostate' 
caused  by  gunshot  or  stab  wounds,  by  falls  in  which  the  perineum 
ttrikcs  against  an  angular  obji-ct,  by  splinters  of  bone  from  a  fractured, 
pclWs,  and  by  pointed  foreign  bodies  introducnl  into  the  rcctuto] 
are  the  ones  which  will  here  occupy  our  attendon. 

The  symptoms  of  injury  of  the  prostate  vary  according  as  the  urethra 
is  or  is  not  wounded.    When  the  urethra  is  inwlvcd,  even  though 
the  wound  be-  slight,  severe  ha:morrhagc  results,  and  owing  to  theJ 
close  proximity  of  the  injured  part  to  the  rectum  infection  readily 
occurN  and  leads  to  the  formatiiHi  of  periprostatic  abscess.     Both 
blood  and  urine  are  Mx-n  to  ooze  from  the  wound.    Tliis  symptom, 
however,  is  not  constant,  for  the  blood  may  flow  back  into  the  bUutder,1 
and,  moreowr,  the  wound   may  he  so  small   us  not  lo  |>ermit  thoj 
visible  outflow  of  urine.     A  careful  examination  with  the  fmgcr  andj 
the  sound,  together  with  rectal  palpation,  will  reveal  the  true  »tat 
of  aTToirs. 

Thcw."   injuries   are   dangerous   when   the   periprostatic   plexus   is' 
wounded.    The  resulting  ha-morrhagc  may  be  most  dilTKult  lo  contn^. 
Urinur)-  Infihralion  and  phlegmon,  as  well  as  infiammalion  of  the 
nei^IiborinK  parts,  are  liable  to  occur. 

When  the  un-thra  is  not  involved  in  the  injury  treatment  may 
confmed  to  the  arrent  of  ha*morrhage.    In  case  the  urethra  is  wounded] 
a  relention-calhclcr  must  be  introduced  to  prevent  ihc  urine  frot 
contaminating  the  wound,  and  the  wound  then  treated  in  accordai 
with  the  UHual  rules  of  surgery. 


INFLAMMATION  OF  THE  PROSTATE 

Infiammalion  of  the  prostate  sddomoccurs  as  an  idio 
but  usually  follow*  inflammation  in  ihi-  urethra,  espec 
although    simjilc   inflammatio"    "•wodated    with    ves 
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stricture  of  ihc  urethra,  or  resulting  from  frequt-nt  or  pcnnanent 
calheu-rizatioD.  may  extend  to  the  prostiiik-  ducts  and  cause  pros- 
tatitis. A  single  calheierizalion,  a  stone-crushing  opcrati(Hi,  forced 
injections,  vesica]  calculi,  in  short  any  injury  in  which  infeaion  may 
take  place  is  likely  lo  be  followed  by  the  same  results.  It  is  to  be 
remembered  thai  the  urethra  is  the  habitat  of  bacteria  which  may 
become  virulent  when  injury  h  inflicted. 

Excesses  in  vcnery,  and  especially  frequently  repeated  mastur- 
bation, as  well  as  rxlemal  injur)-  such  as  severe  jarring  caused  by 
bicycling  or  riding,  may  produce  congestion  of  ihe  urethra  and  prostate; 
as  a  result  of  ihc  action  of  urethral  micro6rganisms  this  condition 
is  converted  into  one  of  inflammation. 

In  comparison  with  prostatitis  due  to  extension  of  a  catarrhal  or 
suppurative  process  in  the  urethra  tliis  form  is  very  rare.  It  is  also 
rare  for  the  prostate  to  become  inHamcd  as  the  result  of  extension  of 
disease  from  neighboring  organs,  as  for  exam])le,  from  ihe  rectum 
or  its  surrounding  tissues. 

Finally,  it  must  be  borne  in  mind  that  suppuration  in  the  prostate 
may  occur  in  certain  constitutional  diseases,  such  as  pysrmia,  typhus 
fever,  parotitis,  angina,  (incumonia,  c-tc. 

InHamniation  of  the  prostate  may  be  either  acute  or  chronic. 


ACtJTK  PROSTATITIS. 

With  the  exception  of  metastases  and  the  exceptional  cases  in  which 
acute  prostatitis  follows  injury  of  the  urethra,  the  disease  is  caused 
exclusively  by  gonorrhtca,  or  to  use  a  more  general  term,  by  urethral 
catarrh.  In  every  case  of  gonorrhtca,  and  in  any  and  evcrj-  stage  of 
the  disease,  this  complication  may  develop. 

There  are  different  forms  of  acute  prostatitis  dependng  upon  the 
extent  and  intensity  of  the  inflammation. 

The  mildest  form  is  catarrhal  prostatitis. 

Ghon,  Schlagcnhaufcr,  and  Finger  have  sho«ii  how  quickly  the 
gonococci  penetrate  the  epithelium  of  Litlrtf's  glands  and  Morgagni's 
cr>'pis.  They  enter  the  orifice  of  the  prostatic  ducts  with  equal 
facility  and  produce  suppuration  and  exfoliation  of  the  epithelium 
the  same  as  upon  the  surface  of  the  urethra.  The  inQammatory 
process  remains  locallted  in  the  ducts,  or  in  the  glands  immediately 
suTTOiinding  the  caput  gallinagims. 

The  disturbance  caused  by  iWs,  the  lightest  form  of  the  disease, 
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b  reUtivrly  mild.  The  !>\-inproms  of  posterior  urnbritb 
StnogxiT)-  and  paiofu]  nucturiiion  are  oidinarily  ot  roodcnle 
If  ihe  urine  U  \-oid«l  in  [hrec  portion;)  all  three  will  be  fooDcl  sBghtly 
turbid  or  flocculcnt.  In  the  last  ^ua&  comma-shaped  bodies  wdl 
frequCDlly  be  wen;  ihey  are  compoficd  of  ma&5c<>  of  pus-celU  wMdi 
■re  expelled  from  the  prostatic  duds.  Gonococci  arr  often  found  to 
them.  The  genera)  health  h  Uttk  disturbed.  Rectal  examinatioa 
reveals  no  changes  in  the  prostate  for  ihe  reason  that  the  substonc 
of  the  gland  h  not  affected.  Even  though  the  posterior  urelhritb^ 
la  cured  the  prostatic  influnnution  usually  persists  and  becomes 
chimic. 

From  this  affection  the  so-called  foUicaltr  pi^xtatitis  differs 
little  excejH  in  inlcnuly,  the  caascs  of  both  forms  and  ihcir  manner  of 
development  being  the  same.  7*hc  prostatic  ducts  and  th«  super- 
ficial  glandular  siructure!>  become  engorged  with  pus,  or  their  oriBcc 
even  occluded,  so  that  small  abscesses  arc  formed,  which  are  known 
aa  folUcular,  or  pseudo-atncesseft,  because  thcj-  develop  in  a  natural 
CBvitjr. 

The  symptonu  in  this  form  of  the  disease  arc  somewhat  more  5c\tre 
than  Ln  the  calarriial  form.  The  strangury  is  con^Jderably  more 
aereie,  and  the  pain  increases  during  micturition,  being  fdt  espedalljr 
at  the  end  of  the  act.  The  urine  is  flocculcnt  or  cloudy  and  the  prc- 
viuunly  mentioned  comma-sliaiicd  bodies  arc  seldom  ab»ent.  Rectal 
examination  rarely  reveals  any  abnormalities,  although  some  authors 
■lair  Ihni  they  have  often  felt  indurated,  sensitive  nodules  the  size 
of  a  hcmpieed. 

The  general  health  Is  not  matennlly  deranged.  The  patients 
suffer  from  urgency  of  urination  and  pain,  bxit  are  usually  free  from 
fever,  and  able  lo  maintain  their  onlinar)-  activity. 

This  follicular  prostatitis  terminates  i-ilher  by  gradual  absorptioa-, 
of  the  purulent  exudate,  in  which  caHf  both  strangury*  and  pain  subsidt 
sntl  the  urethritis  simultaneously  impn>ves,  or  the  inflammation  pro- 
gresKcs,  the  abscesses  eoalrscc,  and  the  deejter  parts  of  ihc  prostatsj 
become  involved,    '["he  rondiiion  which  then  obtains  is  known  as' 
parenchyinatouB  prostatitis.     In  ihi-i  form  either  the  entire  gUnd, 
or  at  least  portions  of  it  remote  from  tlie  urcthru,  is  affected, 
extenuon  of  the  pruccM  lirsl  shows  itself  by  a  serous  infUtrat' 
the  entire  organ,  a  condition  of  congestion,  as  Ihc  result  of  whi 
gUnd  becomes  swollen  and  oedcnuitous.    The  enlargement  is 
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detected  by  palpation  through  the  rectum;  the  swelling  may  be  either 
unilalcral  or  bilateral.  Pain  upon  pressure  is  not  \'ciy  severe.  The 
patient  expericna-s  a  sense  of  pressure  in  the  perineum  and  at  the 
anus,  as  though  there  were  a  foreign  body  in  ihc  rectum.  Micturition 
is  slightly  painful  and  the  strt-am  somewhat  impeded.  The  general 
health  begins  to  suffer,  but  fever  may  be  entirely  absent. 

If  the  serous  iniiltralion  and  engorgement  subside  the  symptoms 
improve  and  the  patient  may  entirely  recover.  Usually,  however, 
the  morbid  process  advances,  small-celled  infiltration  occurs  in  and 
around  the  glands,  and  small  follicular  abscesses,  the  same  as  those 
already  mentioned,  develop  and  become  conBuent  owing  to  destruction 
of  ihe  connective  tissue  stroma. 

Simultaneously  with  the  advance  of  this  morbid  process  the  symp- 
toms become  intensified.  High  fever  may  be  present,  but  again  the 
patient  may  be  entirely  free  from  fever.  The  general  health,  however, 
is  always  impaired;  Ihe  appetite  is  poor,  the  tongue  dry,  dysuria  and 
pain  upon  urination  increase  In  severity,  and  there  is  an  unbear- 
able feeling  of  heaviness  and  fulness  in  the  perineum  and  rectum, 
which  may  become  so  se^'crc  as  to  amount  to  sharp  pain.  Defecation 
causes  great  pain,  and  palpation  of  the  prostate  through  the  rectum 
gives  rise  to  most  exquisite  suffering.  Even  the  passage  of  the  linger 
through  the  sphincter  is  excessively  painful.  The  gland  is  hanl  and 
swollen,  the  enlargement  occurring  in  whichever  direction  the  inllam- 
malor>'  process  extends. 

If  resolution  occurs,  which  is  not  uncommon,  the  symptoms  gradually 
become  Itrss  and  less  intense;  micturition  becomes  free  and  less  painful, 
evacuation  of  the  boweU  less  dif!icult,  Ihc  appetite  returns,  and  the 
general  health  improves. 

In  other  rns<-s  the  destructive  process  of  suppuration  advances 
and  prostatic  abscess  is  the  result.  The  disease  i»  then  manifested 
by  the  most  severe  symptoms.  The  patient  presents  the  appearance 
of  being  desperately  ill,  being  completely  prostrated  and  unable  to 
take  nourishment.  The  tongue  is  dry  and  coated  and  micturition 
is  difficult  or  impossible.  Complete  retention  of  urine  neccs»ilates 
regular  catheterization,  which  increases  the  discomfort  felt  in  the 
perineum  and  rectum.  The  bowels  will  not  move  without  (he  use 
of  purgatives  or  cnemata,  and  when  a  passage  is  secured  it  is  attended 
with  gR-al  pain.  Palpation  through  the  rectum  reveals  the  presence 
of  a  fluctuating  mass.    This  latter  condition,  however,  does  not 
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invariably  exist,  for  it  may  happen  that  (he  suppuration  does  not 
extend  in  Ihi;  rlin-ction  of  the  rrclum.  Thus  it  muy  tw,  t-sptidaUy 
in  those  cases  which  come  under  observation  early,  that  the  prostate 
is  felt  as  an  indurati-d,  t-nlur^cd  twdy.  Pus  may  be  present  in  the 
interior  of  the  |;land,  but  there  is  no  fluctuation. 

In  such  cases  the  «ur^-oD  must  endeavor  to  dctennmc  from  the 
dinical  picture  whether  suppuration  is  or  is  not  present.  It  ts  impor- 
tant to  remember  iliat  fever  is  not  an  intrinsic  part  of  the  symptom-j 
complex.  I  have  seen  more  prat.lalic  abscesses  run  their  course' 
without  fever  than  I  have  seen  accompanied  by  it.  Puncture  through 
the  rectum  is  i>crmis&ible  as  a  diagnostic  measure.  It  is  pcrforme 
by  plunging  a  guardi-d  capillaiy  trocar  into  the  portion  of  the  prostate 
in  which  pus  is  suspected.  A  finger  in  the  rectum  guides  the  point 
of  the  instrumi-nt  and  prevents  it  from  penetrating  a  puLuiting  spot. 
I  have  never  seen  any  harm  follow  such  puncture,  \'crj'  often  doubtful 
cases  have  been  cleared  up  by  obtaining  jiui.  with  a  syringe  attftched 
to  the  end  of  the  trocar. 

If  the  process  be  left  to  itself  it  usually  progresses  until  h  results' 
in  complele  destnidion  of  the  gland,  which  becomes  converted  into 
a  large  suppurating  cavity.    Fortunately,  however,  rupture  gencralljrl 
occurs  before  this  extreme  condition  is  reached.    The  abscess  moM 
frequently  breaks  into  the  urethra,  rupture  cither  talcing  place  spon- 
taneously or  resulting  from  catheterization  neccs&itatcd  by  retention 
of  urine.    Rupture  may  take  place  tlirough  the  perineum  or  into 
the  rcrlum;  or  what  is  less  frequent,  the  abscess  may  break  into  the 
ischiorectal  fossa,  into  the  groin,  or  through  the  obturator  foramen. 
Rupture  into  the  iilHlominal  cavity  is  an  occurrence  of  the  greatest^ 
rarity. 

Rupture  is  u.'^ually  immediately  followed  by  relief.  Micturition 
and  defecation  become  easier,  pain  and  tenesmus  disapjH-ar,  and  the 
patient's  general  be.nlth  improves.  After  s|x>ntane«us  rupture,  however, 
il  is  not  uncoirunon  for  the  opening  to  become  dosed  again,  and  for 
retention  to  recur  as  tlic  result  of  closure.  The  symptoms  then  return, 
but  they  usually  are  less  severe  than  during  the  primar)'  period  of 
suppuration,  inasmuch  as  fresh  rupture  generally  occurs  from  lime  to 
time.  The  final  result  of  these  spontaneous  ruptures  is  chronic  pros- 
tatitis. 

If  the  first  rupture  caused  a  sufficiently  large  opening  healing  may 
take  place.    The  abscess  ca«ty  becomes  smaller,  fills  with  granulation 
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tissue,  and  a  scar  finally  forms  which  can  be  fell  as  a  depression  when 
ihc  gland  is  palpalcd  through  the  rcrium. 

Sterility  may  follow  suppuration  of  the  prostate.  It  Is  caused  in 
cither  one  of  two  ways.  The  entire  gland  may  suppurate  so  that  its 
power  of  secretion  is  lost,  in  which  cas«,  provided  Furbrin)^er's  theory 
that  the  prostatic  juice  maintains  the  vitality  of  the  spermatozoa  is 
correct,  the  semen  will  be  devoid  of  the  power  of  fecundation.  Accord- 
inR  to  my  experience,  howe\*er,  sterility  is  not  often  produced  by 
suppuration,  enough  of  the  gland  evidently  being  preser\'ed  to  main- 
tain the  vitality  of  the  spermatozoa.  A  large  number  of  my  patients 
who  had  prostatic  abscess  were  later  blessed  with  children. 

The  second  way  in  which  sterility  may  result  is  of  more  importance. 
It  may  come  to  pass  that  the  \-as  deferens  may  be  so  constricted  by  the 
formation  of  scar-tissue  in  the  prostate  that  its  lumen  becomes  obliter- 
ated ;  the  vas  may  also  be  oblitcrali-d  by  cstension  of  the  inflammatory 
process  to  its  interior. 

Acute  prostatitis  may  run  a  very  dangerous  course  when  the  con- 
nective tissue  bctu'een  the  prostate  and  rectum  becomes  involved 
in  the  morbid  proce^is.  A  periprostatic  phlegmon,  or  even  peri- 
prostatic phlebitis  with  thrombosis  of  the  periprostatic  venous 
plexus  and  consequent  pysmia.  may  then  result. 

When  a  ]>eriproslatic  phlcgniun  develops  the  symptoms  become 
much  worse.  High  fever  and  chilU  arc  always  present,  the  temper- 
ature rising  as  high  as  41°  C.  [105.8°  F|.  The  well-defined  outline  of 
the  prostate  can  no  longer  be  felt  through  the  rectum  as  it  is  the  case 
when  the  inflamnmlion  remains  confmed  to  the  gland  itself.  The 
contour  of  the  gland  is  lost.  The  infiltration  extends  upwards  and 
also  laterally  along  the  anterior  wall  of  the  true  pelvis.  The  wall  of 
the  rectum  is  no  longer  moxable  over  the  prostate,  but  seems  adherent 
to  it.  The  termination  of  this  condition  cannot  be  foretold.  There 
is  danger  of  sepsis,  although  rupture  of  the  phlegmon  into  the  rectum 
is  a  more  fre<|uent  termination.  Urethro-rectal  and  ve^co-rectal 
fistulte  occasionally  result  from  this  rupture. 

The  very  uncommon  phlebitis  of  the  jieripro^tatic  plexus  is  an  even 
more  serious  complication.  The  severest  constitutional  symptoms 
are  present,  the  patient  showing  the  typical  signs  of  violent  sepsis. 
In  one  siich  case  Nogubs  palpatetl  3  hard,  irregular  tumor  through 
the  rectum  which  felt  like  a  mass  of  thick  coids.  This  case  progressed 
to  cure,  although  as  a  rule  the  prognosis  is  very  bad. 
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The  treatment  of  acute  prostaUtts  varies  according  to  the  degree 

of  intensity  of  the  disease. 

In  the  mild  forms,  that  is.  the  catarrfaaJ,  the  follicular,  the  puen- 
chymatouj,  and  likrwi&c  in  the  bef^nin^  of  M-rous  infiltratioD,  or 
even  when  small  miliars-  abscesses  ha\e  formed,  iintiphlogtsttc  mrasurea 
are  (o  be  employed.  Rest  in  bed,  light  diet,  rirgulation  of  the  bowds, 
discontinuation  of  all  local  treatment  of  the  gonorrlMea,  leeches  to 
the  perineum,  hot  silz-baths,  and  hot-water  bags  to  the  perineum 
are  the  ippropiatc  mca-stircs.  The  appltntlion  of  heat  to  the  pt.-rincum 
causes  hj-peivmia  of  the  external  parts  and  thereby  relieves  cooftestioafl 
of  the  prostate.  I  do  not  favor  the  application  of  heat  to  the  rectum 
by  means  of  the  p«ychrophorc. 

For  severe  pain  the  narcotics  are  indicated.  If  retention  of  urine 
occurs  the  patient  must  be  rcgubrly  cathcierized  and  his  bladder 
wa-ihcd  out  with  silver  nitrate  solution  i  :jooo.  I  alwaj's  employ 
soft  instruments  (NVluton's).  The  prostatic  urethra  is  usually  narrowed 
by  the  swollen  prostate,  so  that  a  metal  catheter  cannot  be  readily 
passed.  For  internal  administration  I  advise  small  doses  of  salicj-Uc 
acid  (t.o  a  day).    This  tieatment  usually  arrests  ihc  disease. 

If  suppuration  has  occurred  before  the  case  comes  under  obsen-atioa 
an  incision  mu»t  be  made  at  once,  in  order  to  prevent  further  destruc- 
tion of  the  glandular  substance. 

In  general  it  may  be  naltsl  that  the  gland  should  be  incised  from 
the  nearest  point  to  the  focus  of  suppuration.  If  the  perineum  is 
swollen  the  incibion  should  be  made  then?;  if  the  suppurative  proccs^J 
ha.4  extended  toward  the  rectum  then  the  abscess  may  be  opened  by" 
the  rectal  route  after  the  mucous  membrane  of  the  rectum  has  beett 
rarefuUy  dean-ted  and  the  bowel  above  packed  with  iodoform  gauze. 
The  abscess  may  also  be  opened  through  a  prereclal  incision;  the 
latter  procedure  has  the  advantages  that  it  can  bcperformi-d  under 
strict  asepsis  and  that  the  rectum  is  not  involved  in  the  wound.         ■ 

By  whate\'er  method  the  absccw  Ls  opened  healing  will  lake  place. 
I  have  treated  innumemble  ca^es  of  prostatic  abscess  due  to  urethral 
infection  and  have  never  lost  a  case,  although  I  have  had  two  fatal 
cases  of  prostatic  suppuration  occurring  as  a  complication  of  pros- 
tatic hypertrophy.     Both  were  in  old  men.  ■ 

Tlieprogno^sof  abscess  of  the  prostate,  then.is  good  in  yoimgpcrsoita^^ 
in  whom  it  follows  urethral  infection;  in  old  men  affected  with  purulent 
vesica]  catarrh  there  is  little  chance  of  cure.  j 
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CHRONIC  PROSTATITIS. 

The  etiology  of  chronic  prostautis  is  the  same  as  that  of  the  forms 
already  discu^ed,  for  all  the  causes  which  produce  acute  or  suppura- 
tive prostatitis  may  also  give  rise  to  the  chronic  form  of  the  disease 
if  the  injurious  influence  is  exened  in  u  slower  and  less  violent  manner. 
Thus  it  is  that  gonorrhcra,  stricture,  c)-stitis,  vesical  and  pros- 
tatic calculi,  hypertrophy  of  the  prostate,  injury*  with  catheters  and 
sounds,  and  excess  in  vcncry  (onanism)  cause  chronic  inflammation 
of  the  prostate.  In  other  cases,  acute  prostatitis,  though  apparently 
cured,  gradually  passes  into  a  state  of  chronicity. 

The  frequency  of  chronic  prostatitis  is  vety  great.  Although 
Furbringer  denies  this,  further  in\'estigation  has  shown  that  it  is 
correct.  These  conilicling  views,  to  which  we  shall  again  refer,  are  due 
to  the  ditTerencc  of  opinion  as  to  what  constitutes  chronic  prostatitis. 

Conwdered  from  the  standpoint  of  morbid  anatomy  several  different 
conditions  may  be  included  under  the  term.  The  simplest  of  these 
is  a  desquamative  or  desquamalory-suppurative  inflammation  of  the 
prostatic  ducts.  This  is  merely  an  extension  of  the  urethral  inflamma- 
tion to  the  surface  of  the  ducts,  the  deeper  ponions  being  uninvolvcd. 
It  b  a  superficial  catarrh  affecting  the  ducts  and  some  of  the  glandular 
structure  nearest  the  caput  gallinaginis.  The  acini  arc  filled  with 
desquamated  squamous  epithelium  and  leucocytes;  there  arc,  how- 
ever, no  changes  in  the  walls. 

Conditions  become  altered  if  the  inflammation  penetrates  deeper 
and  attacks  the  walls  of  the  acini  and  duels.  A  glandular  and  peri- 
glandular infiltrate  is  then  poured  out,  leucocytes  and  epithelioid  cells 
permeating  the  parictcs  of  the  acini  and  invading  the  surrounding 
tisaue.  The  epithelium  lining  the  acini  shows  cloudy  swelling, and  the 
nuclei  take  stains  poorly  or  not  at  all.  In  this  stage  of  small-celled 
infiltration  the  prostate  is  soft  and  saturated  with  scrum,  and  upon 
section  is  found  to  be  of  a  dirty  brown  color.  The  walls  of  the  ducts 
are  thickened  and  their  orifices  distended. 

In  certain  portions  of  the  gland  it  will  be  found  that  the  formation 
of  connective  tLisue  has  already  taken  place.  Part  of  the  glandular 
substance  is  completely  destroyed,  the  prostatic  ducts  are  dilated, 
and  sjnall  cavities  filled  with  turbid,  milky,  or  even  purulent  fluid 
'.  The  connective  tissue  between  the  acini  seems  more 
,  it  is  under  normal  conditions,  and  looks  like  broad 
«ed  scar-tissue.    If  destruction  of  the  glandular  sub- 
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sUne«  progresses  caviliw  scparattd  from  one  anoibcr  by  bands  of 
scar-tissui^  are  form«l. 

In  occorttancc  wilh  these  anatomi<:  chani^  catarrhal,  scro-purulcnt, 
infUtratiw,  parenchymatous,  and  Hclcrotic  fornisi  of  chronic  prostatitis 
might  be  distinguishi.'d,  but  it  is  not  advisable  to  make  such  a  distinc- 
tion, for  ihc  reason  that  the  different  processes  cannot  be  diK-riminated 
clinically,  and  also  because  they  often  exist  simultaneously.  Certain 
ponions  of  a  proslaie  may  show  nothing  but  beginning  catharrhal 
infiammation;  in  other  parts  cysts  with  sclerotic  walls  are  obsc^^■cd, 
and  in  Mill  others  &mull-celled  and  scrouii  Inlillration  are  perceptible. 

Symptoms  and  Diagnosis.  It  is  important  to  know  that  a  large 
number  of  cases  of  chronic  prosinlitis  are  entirely  without  symptoms 
and  can  only  be  discovered  by  examination  of  ihe  prostatic  secretion. 

The  mild  form  in  which  only  the  ducts  and  neiglilmring  acini  are ' 
affected,  and  in  which  subjective  symptoms  as  well  as  abnormalities : 
of  Ihe  ])ro»late  ns  <lelermined  by  rectal  pal|>ation  are  wanting,  can 
rarely  be  diagnosticated.  It  is  only  in  the  case  of  patients  who  are 
examined  because  they  are  worried  by  the  persistence  of  rilaments 
in  their  urine  after  the  subsidence  of  an  attack  of  gonorrhora  that  this 
condition  is  discovered;  in  such  cases  it  will  be  found  to  exist  with 
very  great  frequency.  I  do  not  place  the  percentage  too  high  when 
I  state  that  it  is  present  in  85  per  cent  of  all  cases  of  chronic  posterior 
urethritis. 

It  can  be  recognized  only  by  massaging  the  prostate  ufterthe  urethra 
has  been  cleansed,  which  may  be  done  cilhcr  by  the  patient  allowing 
his  bladder  to  become  well  tilled  and  then  fordbly  expelling  the  urine 
and  thereby  washing  an-ay  all  tlic  secretion  from  the  urethra,  or  by 
irrigating  both  anterior  and  posterior  urethra  with  sterile  water  unlit 
the  fluid  comes  away  clear.  I  do  not  advise  the  latter  method  becatise 
it  causes  slight  trauma,  so  that  many  Itucocytc-s  will  be  found  which 
otherwise  would  not  be  present.  It  is  better,  if  the  bladder  does  not 
contain  enough  urine,  to  inject  sterile  water  and  then  let  the  patient 
expel  it.  By  this  means  all  the  secretion  will  be  waslicd  away  and 
the  prostate  can  then  be  massaged. 

In  contradislinciion  to  the  normal  prostatic  fliud,  which  shows 
only  epithelium,  lecithin-bodies,  with  here  and  there  a  lymph 
and  occasionally  a  laminated  prostatic  body,  the  secretion  thus  f 
out  contains  red  blood-corpuscles  and  a  greater  or  less  nud 
pus-cdls,  which  arc  cither  free  or  lie  bctW  dy  adjacent 
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of  «pithdium.    In  order  to  be  certain  that    these    pus-corpuscle& 
come  from  the  prostate  the  urethra  must  have  been  previously  cleansed. 

The  presence  of  pu&cells  in  the  pruslatic  fluid  is  often  the  only 
abnormality  which  can  be  detected.  As  this  method  of  examination 
19  practised  only  in  exceptional  cases  it  is  readily  seen  why  FOrbringer 
is  of  the  opinion  that  prostatitis  is  a  comparatively  rare  complication 
of  gonorrhcea,  whereas  1  believe  it  to  be  present  in  almost  all  case& 
of  long-standing  urethral  catarrh. 

'Hicre  are  similar  cases  in  which  (he  only  ^gn  of  disease  is  occa»onal 
cloudiness  of  the  urine.  This  cloudiness  is  caused  either  by  pus  or 
by  bacteria,  or  in  some  cases  by  both.  When  a  person  thus  a^ected 
is  placed  under  treatment  and  his  bladder  irrigated  with  silver  solution, 
his  condition  »oon  improves;  the  urine  becomes  clear,  but  in  a  sliort 
time  the  turblditj-  recurs.  If  the  pathogenesis  of  these  cases  be  sought, 
the  prostate  massaged,  and  its  secretion  examined,  it  vrill  be  found 
that  the  secretion  contains  pus.  The  condition  will  then  be  plain. 
As  soon  as  the  bladder  is  disinfected  clear  urine  is  voided;  when  treat- 
ment is  stopped,  however,  reinfection  takes  place  from  the  purulent 
and  germ-laden  secretion  of  (he  prostate. 

Although  this  class  of  ca.ses  constitute  the  majority,  yet  there  arc 
others  in  which  subjective  symptoms  arc  present,  and  in  wliich  other 
objective  symptoms  than  turbidity  of  the  urine  exist. 

The  subjective  symptoms  conast  in  slight  strangur)-,  painful  mictu- 
rition, especially  at  the  termination  of  the  act,  a  feeling  of  heaviness 
and  fulntss,  together  with  a  sensation  of  itching  in  the  perineum  and 
rectum,  and  pain  upon  defecation.  Sexual  intercourse  and  pollutions 
are  also  painful.  In  addition  to  thi-se  symptoms  many  ncn'ou* 
phenomena  occur,  but  they  undoubtedly  owe  their  existence  to  a 
concomitant  neurosis  rather  than  to  the  prostatitis.  The  patients 
believe  that  their  sexual  power  is  impaired;  cohabitation  !'«  difficult 
or  impossible,  ejaculation  occurring  too  soon,  or  at  times  taking  place 
e\'en  before  intromission  can  be  effected.  P'requcnt  emissions,  pain  in 
the  back,  and  irritability  of  temper  are  constant  manifestations.  In 
geneial  it  may  be  slated  (hat  this  condition,  which  can  give  rise  10 
severe  hypochondria,  is  to  be  attributed  to  the  fact  that  the  patients 
believe  themselves  to  be  sicker  than  they  really  are.  No  material 
basLs  for  their  symptoms  can  be  found,  and,  moreover,  the  readiness 
with  which  their  condition  improves  under  proper  treatment  shows 
thai   thfir  trouble  is  largely  imaginary. 
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The  idea  that  prostatorrhoea,  a  condition  in  which  the  prostatic 
fluid  i>  discharged  during  defecation  or  micturition,  or  independently 
thereof,  is  a  sign  of  prostatitis,  must  be  relinquished.  The  two  have 
nothing  in  common.  There  are  many  cases  of  proslatorrhoea  in 
which  the  secretion  contains  no  pus,  and,  on  the  other  hand,  there 
are  many  cases  of  prostatitis  in  which  no  signs  of  prostalorrhcca  are 
present.  They  may,  however,  be  coexistent.  As  a  rule  prostator- 
rhoea  is  due  to  relaxation  of  the  prostatic  ducts.  This  diminution  in 
muscidar  tonidty  is  often  referable  to  a  previous  gonorrhcea,  which 
has  extended  to  the  ducts  and  caused  a  thickening  of  their  walls  which 
keeps  them  from  coming  into  dose  apposition.  This  relaxation  may 
also  be  caused  by  niaslurbalion, 

I  desire  to  call  attention  to  a  symptom  of  this  malady  which  is  little 
known,  namely,  the  occurrence  of  residual  urine  in  young  men  in 
whom  no  cause  for  its  existence  is  to  be  found.  It  is  probably  due 
to  contraction  of  the  sphincter  caused  by  the  prostatic  trouble,  as  a 
tesult  of  which  the  bladder  cannot  completely  empty  itself. 

I  have  frequently  observed  another  important  symptom  in  chronic 
prostatitis  which  was  first  described  by  Ullzmann,  that  is,  the  cxpulaoa 
of  sandy  masses  with  the  la:i.t  drops  of  urine.    They  are  sometimes' 
of  large  size,  so  that  they  cause  considerable  pain.    They  are  com- 
posed of  phosphate  and  carbonate  of  lime  which  incrustate  pus-cellS( 
and  also  are  x'oidcd  by  themselves,  appearing  as  free  amorphous  masses  , 
when    viewed    through    the  microscope.    These  calcareous  partides< 
are  forced  out  of  the  cxcretor>'  ducts  of  the  prostate  into  the  urethra 
by  contractions  of  the  sphincter.    !l  is  generally  conceded  that  phos- 
phaturia  is  frequently  assodated  with  prostatorrhaa. 

Finally,  there  remains  lo  be  mentioned  as  im[>ortant  objective 
symptoms,  the  results  obtained  by  palpatinK  the  prostate  through  the 
rectum.  In  those  cases  in  which  nothing  but  a  superltcial  catarrh 
of  the  excretory  ducts  of  the  prostate  is  present — cases  to  which  Flir- 
bringer  does  not  even  apply  the  term  prostatitis — it  b  evident  that 
no  deviations  from  the  normal  will  be  elidted  by  palpation. 

In  other  cases,  however,  it  is  plainly  recognized  that  the  gland  is 
enlarged  rither  in  its  totality  or  in  single  portions.  Projecting  areas 
alternate  with  even  surfaces  and  with  depressions  which  manifestly 
correspond  to  places  in  which  contraction  has  superseded  loss  of 
substance.  The  conslsteniy  is  not  uoifonn,  bdng  hard  In  some 
ponions  and  soft  in  others;  the  soft  areas  represent  parenchymatous 
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degeneration,  the  firm  portions  cicatricial  contraction.  The  surface 
of  the  gland,  as  already  stated,  is  seldom  even  as  in  health,  but  irregu- 
Ur  and  rough.  Nothing  dctinite  can  be  stated  as  to  painfulncss. 
Palpation  of  a  normal  prostate  is  painful,  but  I  have  examined 
many  patients  with  prostatitis  in  whom  the  normal  sensibility  was 
not  increased. 

The  same  may  be  said  of  urethral  examination  with  metal  sounds. 
As  healthy  persons  are  frequently  very  sensitive  to  this  manipulation 
it  is  difficult  to  determine  whether  the  sensibility  manifested  by  the 
subjects  of  prostatitis  is  or  is  not  in  excess  of  the  normal. 

The  endoscope  impans  no  information,  because  its  introduction 
into  the  {xislerior  urethra  produces  so  many  ariiTtcial  conditions  that 
it  is  impossible  to  discriminate  between  that  which  is  extrinsic  and 
that  v^hich  is  due  to  the  prostatic  inflammation.  Moreover,  nothing 
can  be  learned  of  conditions  beyond  the  orifice  of  the  prostatic  ducts. 
I  advise  against  this  method  of  examination;  it  h  iajtirioiu  instead  of 
advantageous. 

Cystoscopy,  on  the  other  hand^  reveals  characteristic  changes  at 
the  vesical  sphincter.  The  border  is  not  even  as  in  health,  but  uneven 
and  fringed,  showing  prominences  and  large  arches.  Thrae  abnor- 
malities are  due  to  the  fact  that  the  irregularly  enlarged  prostate  has 
here  and  there  distorted  the  mucous  membrane  covering  the  sphincter. 

Treatment.  The  treatment  of  chronic  prostaliti.s  is  not  an  easy 
task.  As  concerns  the  milder  forms  which  give  rise  to  no  symptoms, 
and  which  are  brought  to  light  only  when  examination  of  the  filaments 
voided  with  the  urine  is  made,  treatment  is  rtquircd  only  when  the 
nature  of  the  filaments  is  such  as  to  demand  its  institution.  If 
the  filaments  consist  of  epithelial  cdls  and  a  few  leucocytes,  and  if 
repealed  examination  shows  them  to  be  free  from  microorganisms, 
no  treatment  is  necessary.  Too  much  attention  to  the  condition  of 
these  patients  leads  them  to  believe  that  they  are  aHlicted  with  a  serious 
malady,  and  thus  maites  them  ner\-ous.  These,  the  mildest  forms  of 
chronic  prostatitis,  may  persist  for  years  without  occasioning  the 
subtest  harm. 

If,  on  the  contrary,  the  secretion  of  pus  from  the  prostate  be  so 
great  as  to  cause  the  previously  de^cribt-d  intermittent  pyuria  and 
bacteri"""  'hcn.of  course,  treatment  is  indicated.  It  consists  in  regular 
irrig  Ider  with  niinite  of  silver  solution  i  isooo-i  :iooo, 

or  s  I  :ioooo,  and  massage  of  the  prostate. 
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McjMge  of  the  pro«Ute  a  ibc  moM 
for  ireauag  chmak  pro»umi».  Bccsae  of  tbe  inacaiwiWity  of  the 
prariatr  it  b  nideot  tbfti  a  ivppmMXh*  pnoat  ■**'*^  the  af]pa 
win  be  ver7  diAciUl  to  influoKx.  By  fcgohr  maaimge  «ad  i  niiimiiiii 
of  the  seartiail,  vludl,  faowrvcr,  mtat  be  c^wtinBcd  for  """t^^t 
ibc  piDceit  can  be  maA  tatSontrd,  and  onanamDy  oitirelj  cured. 

At  first  maaesf^  b  patnf t>l  aod  ibcicfofc  mat  be  qMim^y  prmdiscd. 
A*  soon  u  ibe  patt<mi  beconK»  tccwtoaicd  to  il,  bowrrer,  sufficient 
prcMurc  may  be  exerted  to  force  Ui)!e  quaatitics  of  praetatic  fltad  out 
faito  the  urttbim.  In  compariMQ  nilb  massage  all  other  neaiuRS  play 
a  aubordinatc  r41e. 

The  csuMlitc  comUtiota  tntut  aiso  be  treated.  Strictures,  urethral 
dinchargea,  purult-nt  vesical  catarrh,  calculi,  and  any  other  aboonnal 
condition  muH  be  attended  to.  Treatment  of  the  urethra,  bowevrr, 
mutt  not  lie  continun)  too  long.  Il  is  jiBtiftabk-  only  as  far  as  it  is 
directed  to  the  removal  of  the  condition  whirh  is  rtspooiuble  for  the 
prostatic  (rouble,  and  when  this  condition  is  overcome  then  the  urethral 
trealmml  ahould  be  Dlopped,  for  it  nil)  not  cure  the  pro&Iatitb.  An 
ezceptkm  to  this  rule  U  (o  be  made  conccminK  cauterization  of  the 
coDlculUM  K-niinalis  and  its  environs,  on  a  ft-w  cau&tic  upplicalions 
to  thift  region  exert  a  very  fararaUe  action,  espedally  in  the  for 
■Modated  with  pnKtatorrhtxa,  precocious  ejacuLition,  and  uncom- 
forublc  MitMlions  in  the  posterior  urethra  and  perineum. 

I  have  not  seen  any  Rrcat  results  from  medication,  cither  from  the 
Intemjil  use  of  drufp  or  from  local  applications  in  the  form  of  sup- 
powitorieH.  The  use  of  ichthyol  and  iodine,  particulariy  the  latter, 
appeani  to  me  lo  be  the  most  ralioriid.  Supix^liorics  of  iodine  and. 
potaAslum  Iodide  may  be  prescribed,  and  their  employment  conlinucc 
for  months.  In  order  lo  prt-sene  the  bladder  from  infection  by  ihe  fre- 
quently discharged  purulent  masses  it  is  well  to  let  the  patient  takcj 
0-5  [lh  grains]  of  urotropin  three  times  a  day. 

If  the  pain  becomes  intolerable  narcotin  may  be  occasionally  used, 
but  caution  should  be  e-xcrcised  in  ^ving  them,  the  same  as 
all  other  chronic  diseases,  lest  a  drug-habit  be  superimposixl  uj 
the  alrrndy  exiMing  trouble.  As  a  rule  the  pain  is  not  so  severe 
lo  call  for  the  administration  of  nan'otics.  In  most  casi-s  it  can 
conlndled  by  anlipyrine,  phenucetine,  and  pyramidon,  the  last 
which  exerts  a  jHirticulnrly  sedative  action. 

As  local  measures  I  recommend  the  injection  of  hot  saline  solution, 
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or  the  introduction  of  a  heal -diffusing  appamlus  into  the  rectum, 
thr  use  of  the  thermopborc  catheter  in  the  urethra,  and  faradization 
of  the  prostate. 

The  hot  injections  are  made  of  200  cc.  [7  fluid  ounces)  of  water  as 
hot  as  the  rectum  can  endure,  to  which  are  added  sidt,  Krciunacher 
salt,  and  Darkauer  iodine-bromine  salt  in  increasing  quantities.  They 
produce  verj-  little  irritation  of  the  rectum. 

If  a  more  protracted  action  of  heat  be  desired  Finger's  or  Aubergcr'S 
irrigator  may  be  used,  by  means  of  which  a  stream  of  hot  water  can 
be  made  to  flow  through  the  rectum.  A  more  agreeable  method  of 
applying  heat  is  by  the  use  of  a  pear-shaped  thermophore  which  1  have 
had  made,  and  which  retains  its  heat  from  lifteen  minutes  to  half  an 
hour.  This  instrument  has  proved  itself  of  sen-ice,  especially  as  the 
patient  can  learn  to  use  it  himself. 

Wintcmitz's  urethral  psychrophore  may  also  be  employed,  but  hot 
water  should  be  used  instead  of  cold,  the  temperature  being  gradually 
increased  until  as  high  a  degree  as  the  patient  can  bear  is  reached. 

Faradization  of  the  prostate  is  performed  by  introducing  one  electrode 
into  the  rectum  and  plating  the  other  over  the  pubes.  Instead  of  the 
usual  rectal  electrode  the  rectal  thermophore,  which  is  also  equipped 
for  eleclri«ation,  may  be  used. 

By  means  of  these  various  measures  the  subjective  symptoms 
especially  ure  greatly  benetllted;  objective  symptoms,  however, 
are  only  slightly  influenced.  The  most  potent  factor  is  massage, 
which  gradually  reduce*  the  suppurative  process,  although  the  pros- 
tatic fluid  will  scarcely  ever  be  found  entirely  free  from  pus-cells. 
A  small  amount  of  pus  usually  perwsls,  but  it  can  be  left  to  itself  as 
it  does  no  harm  whatever. 

Injections  of  carbolic  add  into  the  prostate  through  the  rectum, 
and  cauterization  with  the  Bottini  instrument  are  dangerous  and 
should  not  be  usetl;  for  although  prostatitis  certainly  is  difficult  to 
cure  it  is  not  a  grave  malady. 

Uoncral  hygienic  measures  are  of  value,  particularly  if  nen'ous 
phenomena  arc  marked.  The  rclintiuishmenl  of  work,  and  resi- 
dence to  a  sanitarium  where  mild  hydrotherapcutic  treatment  can  be 
obtained  often  have  a  very  favorable  effect.  If  the  patient  cannot 
aflonl  this  a  general  hygienicdtetetic  cure  may  be  undertaken  at 
home.  The  diet  should  be  n-gulated  and  simple  food  ordered.  Highly 
seasoned  f  any  which  produces  flatulence,  should  be 
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interdicted.  Daily  cvacualinn  of  ihc  bowels  mu&t  be  Mxurcd. 
upper  portion  of  tht-  body  should  be  massaged  unc  day  and  the  ex-" 
tremilies  (he  next.  Siu-baihs  of  alternating  temperature  arc  useful 
for  stimuJatini;  the  circulation.  The  patient  itits  in  a  tub  of  water 
at  a  temperature  of  35"  C.  (95°  F.]  and  then  hoi  water  is  added  every 
minute  or  two  until  the  temperature  is  raided  to  43°  or  43°  C.  (107.6' 
or  109.4°  K.].  The  next  day  water  at  a  temperature  of  40  C.  [104"  F.] 
Is  begun  with  and  gradually  tooled  to  as"  C.  [77°  F]. 

All  the  above  mentioned  measures  must  not  be  employed  indis- 
criminately, but  used  in  moderation  and  for  definite  objectts;  oiher- 
nisc  we  shall  overtreat  our  patients  and  do  them  harm.     It  is  as  bad  | 
lo  overtreat  them  as  it  is  told  them  go  untreated.    It  must  be  borne  in 
mind  that  the  disease  is  often  of  a  nervous  character,  even  though  the 
changes  in  the  prostate  supplied  the  foundation  of  the  neuroeis;  that 
wre  can  only  slightly  influence  the  pR)stalic  disease:  ihat  in  many  case*. 
it  Is  selMimited;  that  in  the  anatomical  sense  it  seldom  is  serious  in' 
its  results,  and  that  for  these  rea.>w>ns  our  chief  effort  must  be  to  con- 
vince the  patent  that  he  does  not  have  a  dangerous  di:iease,  but  only  a  | 
slight  variaiion  from  the  normal,  such  as  often  exists  in  other  organs 
of  the  body. 

HYPERTROPHY  OF  THE  PROSTATE- 

Hypertrophy  of  the  proslali-  i;s  such  a  common  disease  that  there 
arc  practical  reasons  for  according  it  special  consideration. 

Generally  speaking  prostatic  hypertrophy  consists  in  an  increase 
in  volume  and  alterations  in  form  of  the  prostate  gland,  which  normally 
is  the  sjze  of  a  chestnut.    What  causes  this  increase  in  %'olume  is  a  '■ 
matter  concerning  which  the  most  varied  opinions  arc  still  held.    The 
etiology  and  puthotoKic  anatomy  of  the  disease  stand  in  such  cloM'^ 
relation  to  one  anoiher  that  they  must  be  discussed  together. 

If  we  confine  ounelvcs  to  that  which  experience  teaches,  we  seel 
that  there  are  two  kinds  of  prostatic  enlargement,  a  hard  and  a  soft, 
the  first  being  due  to  hypertrophy  of  the  connective  and  muscular. 
stroma,  the  second  to  hyperplasia  of  the  glandular  elements.  The 
condition,  then,  is  one  of  idioplastic,  benign  growth,  that  is,  one  in 
which  only  those  elements  normally  present  in  the  gland  inca-ase  and 
multiply,  thus  ditTering  from  malignant  tumors,  which  are  characterised 
by  tlieir  heteroplasia. 

We  distinguish  three  forms  of  prostatic  hypertrophy: — i.  the  dr- 
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eumscribcd  or  nodose  myomatous;  2.  the  diffuse  myomatous;  3.  the 
adenoid  or  f^andular. 

These  three  forms  present  characteristic  differences  when  exanutied 
macroscopically,  and  these  difference  are  also  obser\'cd  when  the 
gland  is  studied  microscopically. 

In  the  first  form,  the  hyperplastic  myoma  of  Virchow,  the  cut 
surface  of  the  gland  shows  well-marked  protruding,  spherical  nodules, 
white  or  grayisli  yellow  in  color,  between  which  there  are  softer 
areas  of  a  yellow  or  yellowUh  red  color,  containing  here  and  there  a 
few  brown  or  black  granules,  varj'ing  from  the  minutest  dots  to  specks 
the  size  of  a  henip-sccd.    The  6rm,  prominent  nodules  are  typical 


Fi^  ite. — Crow  wclion  nf  nurmal  aijull  pruitiiic  iluiwitig  Dumcroiu 
ducts  Mpiiratpd  by  Ihin  miuculo' fibrous  ftpl*. 


myomala  or  Gbromyomata,  which  can  often  be  enucleated;  the  softer 
areas  represent  undiseased  glandular  substance,  and  the  brown  or 
black  granules  are  pigmented  amylaceous  corpuscles  coataioing 
degenerated  and  thickened  prostatic  secretion  in  their  center. 

These  changes  can  be  much  more  plainly  recognized  under  the 
microscope.  The  fibro-muscular  tissue  of  the  nodules,  in  which 
some  traces  of  glandular  substance  still  remain,  can  be  clearly  seen 
(sec  Figures  160  and  161,  representing  a,  normal  and  a  fibromyomalous 
pro&tate  respectively).    Socin  has  called  attention  to  the  fact  that 
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itiJs  niyomslous  hyperplosiit  and  hyperlrophy  proceetU  from  the  smooth 
mindv  fibres,  large  numbers  of  w  hich  aceompany  the  glandular  ducts. 
This  form  of  hyperirophy  is  by  fur  thu  most  common. 

The  diffuse  fibro-myomatous  form  differs  from  the  one  just  dtscribed 
in  that  ihe  fibro-muKular  overgrowth  docs  not  occur  as  nodules,  but 
as  a  diffuse  filamentous  striation  of  a  gray  or  while  color,  which  stands 
out  shaqily  from  the  darkerhued  surraundinf;  tissue,  and  gives  the 
organ  a  dendritic  apiKrarance.  If  slii^ht  pressure  be  made  upon  the 
gland  verj-  litlie  or  no  fluid  will  i-xudc,  it  differing  in  this  respect  from 
Ihe  cJrcumscribc<i  form,  in  which  a  yellow,  mucoid  mass  can  almost 


Fig.  i6i.^llvp«tn)j)h_v  of  (he  [ircrttnlc.  Somr  oJ  the  iJmw  -nir  uiiuphjed 
and  KHUc  UT  ruled  with  itraiified  Ikidid.  The  glandular  lutBtuncc  hu  beta 
dMlrovod  in  ihe  Incrruini  libtO'inutculu  tinur,  whirh  l«kci  up  the  frralrr 
pvl  of  Ihe  field. 

always  be  expressed.    Vk'hen  examined  microscopically  the  fasciculi 
are  found  to  consist  of  connective  tissue  fibres,  which  are  only  slightljj 
nudealt.'d,  and  of  muscle  fibres,  with  obliterated  and  distorted  glanduL 
ducts  bctwcfn  the  two.    In  comparison  with  the  connective  tisst 
the  ^tndiJar  substance  b  considerably  reduced  in  quantity. 

The  third  form,   glftodular   hypertrophy,   represents  a  typical 
adenomatous  growth,   tlic  glandular  substance    undergoing  hyper 
trophy  and  hyperplawa,  while  the  fibro-muscular  stroma   rcma 
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unaffectn).  'l"liis  morbid  process  may  also  be  diffuse  or  circum- 
SCiibed,  the  latter  form  being  by  far  the  more  common. 

The  cut  surface  of  such  a  prostate  is  spongy,  soft,  and  of  a  grayish 
red  color.  Slight  prt-ssurc  causes  a  copious  outflow  of  yellow  fluid. 
The  glandular  ducts  are  widely  dilated;  their  epithelium  is  well 
p^eser^•cd.  Some  of  the  acini  arc  converted  into  cysts  which  contain 
disintegrated  epithelium  and  the  stratified  amyloid  bodies.  .\11  in  all 
this  form  is  very  rare. 

[Some  investigators  have  found  the  adenomatous  form  to  be  com- 
panitivdy  common,  and  others  assert  that  it  occurs  more  frequently 
than  the  myomatous  or  fibrous.  Greene  and  Brooks,  howe\'er,  in  an 
examination  of  fifty-eight  specimens,  found  the  fibrous  variety  to 
predominate.  It  is  e%'ident  that  further  study,  based  on  an  examina- 
tion of  a  large  number  of  diseased  prostates  representing  various  stages 
of  hypertrophy,  will  be  nec<ssar)'  in  order  to  settle  the  qno.*tion.] 

Thus  it  is  Seen  that  an  active  process  of  overgrowth  is  common 
to  all  three  forms,  whether  it  affects  the  stroma  or  the  parenchyma. 

What,  now,  is  the  cause  of  this  probfcrativc  process  leading  to 
enlargement  of  the  organ  ?  As  has  already  been  stated  the  opinions 
on  this  matter  arc  greatly  at  variance.  In  the  first  place  it  may  be 
said  that  the  most  comprehensive  reasons  ha>-e  been  given,  such  aa 
diathesis  (gout,  scrofula,  rheumatism),  local  irritation  resulting  from 
catheterization  or  sexual  excess,  occupations  which  entail  constant 
sitting,  constipation,  and  the  abuse  of  alcohol.  These  hypotheses 
are  so  vague  aiul  so  entirely  unfoiuided  on  the  results  of  experience 
that  they  may  be  dismissed  as  untenable. 

Launois,  a  pupil  of  Guyon's,  advanced  the  hypothesis,  which  he 
derived  from  anatomical  investigation,  that  the  disease  is  merely  a 
part  of  univei^Mi!  arleriosderosis,  or  local  arteriosclerosis  affecting  the 
urinary  organs,  and  that  the  accompanying  retention  of  urine  is  not 
a  result  of  the  prostatic  disease,  but  an  associateil  phenomenon  evoked 
by  arteriosclerosis  of  the  wall  of  the  bladder. 

I  proved  this  theory  to  be  incorrect  fifteen  years  ago,  showing  that 
hypertrophy  of  the  prostate  cadsts  independently  of  vesical  or  prostatic 
arteriosclerosis,  and,  conversely,  that  arteriosclerosis  occura  without 
hypertrophy  of  the  prostate.  Both  are  affections  of  old  age,  and 
therefore  are  often  associated,  but  they  bear  no  causal  relation  to 
one  another. 

The  correctness  of  this  assertion  is  confirmed  by  clinical  experience, 
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icctbv  mhrnwl  to  pnnv  thst  yiiwlilic  li|  pu  mfx)^  n  mcidj^  tnc 
ttraunal  ntvlt  ol  chronic  gonarrteal  infiAaimaboa.  This  theory 
•  not  nid;  adihcr  the  Mmnry  ori  caiet  oor  paifaalopal 
knd  it  Mppen.  In  bci  dw  cact  mcnc  is  tnie.  It  b 
isU  tnnv  AR  ncn  who  hate  ui)  yjiiuiiutf*  lod  jfTrntMtitffi 
lor  nmis  «ith0ot  gtnag  prosuik  hjpcrtiophy,  and.  cooroseijr,  I 
■MOW  wt^j  pcnont  with  csiKfyBd  |mqmiis  who  ncvcs  bMi  )guHiiiutLA« 

wWn  osBBMCfcd  tnfli  the  tttndpeint  el  palhoiogjcil  auiooijr  it 
wodd  BAtunDy  be  wippcaed  that  if  guamifaiea  and  pnmatilb  were 
cnwattTT  Eacton  in  the  pradociioa  of  ptoBatfc  hypertiDphy 
of  then  wodld  be  found  in  the  postcnoe  nRthra-  Sbch,  bowe  vci| 
ii  DM  the  case. 

CScchaitomki's  \Sm  may  petfaaps  be  oplained  by  Uie  fact  of  It 
occaaiDBa^  happcmag  that  pnelatitis  is  attended  by  considerabitt  i 
cnlatgemcnt  of  the  pnstale,  aider  whkfa  drcunstances  the  discasei 
tHT  siiculate   hypertrophy  both  cSrioDy  and  anatomically.    But 
rtm  b  exceptkiial,  for  pnetatitis.  the  same  as  every  duaoic  Inflamma* 
tory  process,  generally  lead>  to  destractioo  ol  ibe  parcncbyma,  ooo* ' 
tractioo  of  the  canncctive  tissue,  and  atrof^y. 

Ro\-5tng  stiD  contends  that  the  morbid  process  is  ooe  of  myonuttoui 
ovcigrowth;  be  sides  with  those  who  faror  the  theory  o(  glaodutar 
hypcrpbsia. 

I  am  of  the  0)MnioQ  that  the  cause  of  the  three  forms  of  prostatic 
h>peTtn)phy  b  as  yet  cntin^y  unknown;  we  know  just  a$  little  about , 
its  cause  as  wr  do  about  the  cai»e  of  other  tumors,  benign  and  tnalig-  ( 
nant    \Vc  only  know  that  it  is  a  senile  change  which  seldom  mani* 
fcsis  itself  before  the  fiftieth  war. 

In  order  to  account  for  the  apparwit  inconsUicncy  of  ihc  prostate 
undergoing  active  hypertrophy  at  n  ])eriod  of  life  when  retrogressive 
and  atrophic  changes  are  taking  place.  Rovsing  assumes  that  the 
glandular  hypertrophy  is  an  efTon  on  the  jwin  of  naturr  to  compen- 
sate a  beginning  senile  insuffideacj',  an  altempl  In-ing  made  to  over- 
come the  poor  quality  of  the  prostatic  secretion  by  increasing  its 
quantity. 


HYPERTROPHY  OF   THE   PROSTATE. 


3" 


Overgrowth  of  the  glandular  substance,  however,  is  rare;  It  b 
usuiilly  destroyed,  ihc  stroma  being  the  portion  which  hypertrophies. 
Therefore  it  seems  to  me  that  Ro\-sing's  hypothesis  is  untenable.  I 
do  not  believe  that  the  idea  of  tlie  gland  undergoing  hypcrirophy 
at  an  adv'anced  period  of  life  is  at  variance  with  our  knowledge  of 
pathology,  for  other  tumors,  particularly  the  malignant,  which  cer- 
tainly show  a  high  degree  of  activity,  are  especially  prone  to  occur 
during  old  age. 

I-"inaUy,  it  must  be  declared  that  hypertrophy  of  the  prostate  docs 
not  always  begin  between  the  ages  of  sixty  and  seventy,  as  has  fre- 
quently been  stated.  It  is  true  that  the  disease  generally  manifests 
itself  after  the  age  of  fifty.  This  is  probably  largely  due  to  the  fact 
that  in  the  earlier  stages  of  its  development  it  produces  no  symptoms. 
I  have,  however,  often  seen  considerable  enlargement  of  the  prostate 
as  early  in  life  as  the  middle  and  even  the  beginning  of  the  fourth 
decade. 

In  this  respect  the  statistics  of  my  honored  teacher^  Thompson 
and  Guyon,  are  verj-  instructive.  They  show  that  34  per  cent  of 
all  cases  occur  after  the  sixtieth  year,  hut  that  only  from  50  per  cent 
to  60  per  cent  of  this  number  cause  any  symptoms  of  illness. 

Furthermore,  it  is  seen  from  these  investigations  that  no  definite 
relation  exists  between  the  size  of  the  prostate  and  the  dilTiculty  which 
is  produced.  Persons  having  a  vcrj-  large  prostate  may  have  little 
or  no  trouble  from  it,  while  comparatively  slight  hypertrophy  may 
cause  unbearable  suffering  (sec  Figure  162). 

It  follo»':s,  then,  thai  hypertrophy  of  the  prostate  U  in  itself  an 
abnorm,ality,  but  not  necessarily  a  disease  any  more  than  is  a  small 
lipoma  on  the  ann.  It  ts  only  when  the  reaction  of  the  enlarge<l 
gland  upon  the  urinary  organs  gives  rise  to  disturbances  that  the 
condition  becomes  a  disease,  and  then,  indeed,  one  which  is  often  of 
great  severity. 

Therefore  it  i.s  especially  desirable  thoroughly  lo  understand  what 
alterations  in  the  urinar>'  organs  and  the  function  of  micturition  are 
produced  by  the  enlarged  gland. 

The  macroscopic  changes  concern  form,  size  and  weight. 

The  normal  prostate  is  shaped  like  a  chestnut;  increase  in  thickness 
causes  it  to  assume  a  spherical  shape.  Its  normal  weight  is  bet«'een 
15  and  30  grammes  [225  and  300  grains].  In  hypertrophy  it  is  not 
unusual  for  it  to  attain  a  weight  of  80  grammes  [t  joo  grains].    Eicep- 
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tionally  it  may  be  much  larger,  and  Gross  has  recorded  a  case  in  which 
it  weighed  288  grammes  [4320  grains). 

The  prostate  may  hypertrophy  in  its  entirety  or  in  single  portions, 
and  the  overgro«lh  may  be  either  symmctriral  or  asymmetrical. 

If  ibc  whole  gland  enlarge*  symmetrically,  (Fig.  t6o,)  a  large, 
regular,  spherical  mass  extending  equally  on  cither  side  and  protrud- 
ing backward  into  the  rectum  can  be  fell  by  rectal  palpation.  The 
groove  between  the  two  lateral  lobes  is  obliterated,  the  base  of  the 
bladder  is  pushed  upwards  by  the  upward  bulging  of  the  gland,  and 


Fig.  l6» — Hyiwrtrophicil  [imsiikti;  Imm  ,1  man  iigcd  suiy.cif(hl  ycon, 
whii'h  jiTuduccd  no  tyin|>toiiui  during  life.     (Guterbuck.) 

the  orifice  of  the  urethra  is  likewise  carried  upwards  so  that  it  no 
longer  occupies  the  lowest  |x>int  in  the  bladder. 

When  the  enlargement  is  asymmetrical  one  lobe  is  laiger,  broader, 
or  extendi  further  backwards  than  the  other.  If  the  median  portion 
develops  excessively,  a  so-called  third  lobe  is  formed;  this  condition 
was  fiist  described  by  Sir  Kverard  Home,  and  for  this  reason  the 
name  of  Home's  lobe  has  been  applied  to  it. 

According  to  some  authors  this  form  of  hypertrophy  results  from 
proliferation  of  pre-existing  accessor)-  glandular  elements  idtuated 
immediately  at  the  urethral  orifice.  This  third  lobe  plays  sin  imjxjrtant 
r61e  in  the  pathology  of  prostatic  hypertrophy.  It  may  attain  enormous 
dimen^ons;  I  have  seen  it  vary  in  size  from  a  protuberance  as  large 
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as  a  pea  to  a  mass  as  large  as  a  smatl  apple.  It  may  be  cither  peduD- 
culatcd  or  sessile. 

The  portion  of  ihc  gland  lying  anterior  to  the  urethra,  between  it 
and  the  symphj-sis,  is  rarely  the  seat  of  hypertrophy. 

The  changes  which  ihc  bladder  and  urethra  suffer  through  the 
enlargement  of  the  prostate  are  of  great  practical  interest,  and  should 
be  thoroughly  understood.  The  prostatic  urethra  is  altered  in  calibre, 
shape  and  length, 

The  normal  length  of  the  urethra  is  about  20  cm.  [8  inches], 
the  prostatic  portion  being  from  2  to  3  cm.  { J  to  i  J  inches].     When 


Flfr  163.— Total  hj-[MTirr>[ihy  of  Ihc  prc«Ulc. 


the  prostate  forces  the  bladder  upwards  the  urethral  portion  is  carried 
up  with  it  and  the  neck  of  the  bladder  is  much  higher  than  normal. 
The  displacement  is  often  so  great  that  an  ordinary  catheter  b.  loo 
short  to  reach  into  the  bladder.  I  have  known  such  a  displacement 
to  measure  g  cm.  [3J  inches],  the  entire  length  of  the  urethra  being 
30  cm.  [la  inches]. 

The  prostatic  urethra  also  undergoes  a  considerable  alteration  in 
calibre.  If  both  lateral  lobes  bei-omc  closely  approximated  as  the 
result  of  overgrowth,  the  urethra  may  be  so  narrowed  that  the  uscof 


3M 


TUE    rtUMTATX  GLAND. 


a  certain  amount  of  fbm  ift  required  to  past  a  catheter  through  the 
cxjnstriction.  It  (cvh  as  though  the  instniment  were  being  forced 
ihrou^  a  stricture.  Often,  however,  an  opposite  condition  exuti.i 
The  urethra  is  extended  over  the  auas.  If.  for  example,  it  is  chiefly 
the  poAterior  portion  of  the  pro:it»te  whiili  is  enlarged,  the  posterior 
wall  of  the  urethra  will  be  distorted  in  such  a  manner  as  to  produce 


f\if.  164. — llrpcrunpliy  o(  ibe  itmsUie.  d  and  a'  ihow  Ihe  left  lobe,  which 
it  th»  more  cnUrtcrd  of  ihr  iwo.  d'  rtpmiDls  Ihc  panloD  covcml  by  tha 
Ui^ihnl  and  vainl  inua»a.  A  righl  lube.  Tlw  urethra  w  diiplacnl  towud 
tb«  rifhL  A  middle  lobe  uid  cxbctcn  |>t«>jeciliif  (rom  tbr  urrten  art  alao 
thown.    (\1ci1elO 


ampulla-likc  dilatations,  which  truiy  be  so  large  that  the  beak  of  the 
catheter  can  be  turned  as  much  as  1^60°  on  its  axis.  Ina&much  as  this 
manipulation  is  generally  considered  proof  that  ihe  catheter  is  in  the 
bladder,  it  is  e\'ident  that  this  dilatation  of  the  urethra  may  lead  to 
%'ery  serious  errors  in  diagnosis  unless  its  existence  be  recognized. 

If  one  lateral  lobe  hypertrophies  greatly  while  Ihc  other  docs  not 
enlarge  the  lirat  vnW  push  the  urethra  toward  tlie  opposite  side  (Fig.  164). 
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This  produces  lateral  deviation  of  the  courw  along  which  the  catheter 
has  to  pass.  If  several  of  th«e  dc\-iations  arc  present  the  urethra 
is  made  to  assume  an  S-sbapcd  form,  a  drcumslance  which  may  make 
catheicrizalion  very  difliciilt.  Finally,  if  a  wedge-shaped  projection 
of  the  prostate  into  the  median  line  occurs,  a  bifurcation  of  the  urethra 
takes  place  in  such  a  manner  that  a  Y-shaped  passage  is  formed 
(Figs.  165  and  166). 

In  addition  to  these  changes,  which  alter  the  pcrv-iousnes*  of  the 
urethra  to  instruments, — and  that  to  a  degree  often  incalculable — 
changes  in  its  shape  also  occur.    The  posterior  urethra  is  usually 


B 

Fig.  lAj.— DUItnnt  (arau  of  devlatti-n  »(  ihr  ureihr*  In  loFpaiUophy  of  tlw 
proMalt.  (Thompvon.)  a  the  right,  b  left,  c  middle  lobe.  DoOtd  Itnn  ihDw  tlw 
dlnttlon  tor  the  taUicler  to  take. 

more  cuncd  than  in  health.  A&  th«  hypertrophy  of  the  gland  does 
not  exert  an  equal  effect  on  different  portions  of  the  urethra,  because 
the  hypertrophied  portions  are  not  evenly  disposed  around  it,  and 
furthermore  because  it  b  firmly  fixed  to  the  perineal  fa.sda  below  and 
the  symphysis  in  front,  it  is  e\')dent  tliat  the  lateral  and  posterior 
portions  will  xield  more  than  the  superior  part. 

The  radius  of  the  circle  which  the  prostatic  urethra  then  forms 
is  sliortcr  than  the  normal,  but  the  sector  of  the  circle  is  larger.  When 
the  median  portion  of  the  prostate  is  c:tcessivcly  developed,  the  sector 
"may  equal  more  than  half  the  circumference  of  a  circle,  so  that  the 
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cuhctcr  can  be  bent  into  «  drclr  and  yet  tun  reach  ibc  bladder,  bong 
turned  back  against  the  symphy^  instead."  (Socin).  Indeed,  id 
extreme  cases  the  posterior  un-ihra  may  be  so  bent  a>  to  form  an 
angle  inMead  of  an  arrh,  thm  producing  a  condition  which  raay  reader 
catheterization  impossible. 

From  thin  de»cri[>tion  it  will  be  seen  that  all  the  cbangca,  but  par- 
ticularly those  concerning  the  calibre  and  shape  of  tbr  urethra,  take 


umhn- 
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place  at  the  expense  of  the  inferior  wall  of  the  canal,  while  the  anterior 
superior  wall  remains  practically  unchanged,  its  curve  hardly  ilifferiog 
from  the  normal.  It  cannot  be  bent,  it  cannot  be  made  to  deviate 
materially  from  its  course;  therefore,  the  old  rule  that  in  every  diffi- 
cult cathelerixation  the  tip  of  the  instrument  should  be  held  against 
the  anterior  (upper)  wall  of  the  urethra,  is  well  worth  remcmbi-ring. 
A  more  difficult  but  more  important  matter  in  the  pathology  of  , 
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prostatic  hypertrophy  is  the  condition  of  the  internal  vesical  sphincter 
and  of  the  so-ciiiU-ri  middle  lobe  situated  uiihin  und  above  it. 

In  the  first  place  it  must  be  remembered  ihal  valves  at  the 
neck  of  the  bladder  may  occur  independently  of  enlargement  of 
the  prostate.  To  this  form  of  valve  Licnhard  has  applied  the 
name  luftle  vcmale,  and  .\mussal  uses  the  term  vuhula  vetko 
urrikraiis.  Conccminf;  these  valves  Hcnle  says  that  the  longitu- 
dinal elevation  of  the  trigonum  of  Lieulaud  becomes  more  pro- 
nounced as  it  approacJics  the  urethral  orifice,  and  that  its  hinhcst  point 
lies  wilhin  ihe  urelbra,  so  that  when  the  growlh  is  especially  large  a 
semilunar  clefl  having  its  convexity  forwrard  is  formed.  Ditlcl  denies 
the  existence  of  such  valves,  but  Thompson,  Virchow,  and  Socui  recog- 
nize them.  It  is  important  to  remember,  as  Kiinig  has  showTi,  that 
these  valves  at  the  neck  of  the  bladder  may  constitute  a  material 
impcdimcni  to  the  cmptWng  of  the  bladder.  This  is  especially  true 
when  besides  the  vain-  there  is  an  invagination  of  the  bladder  behind 
the  internal  meatus. 

Similar  barrier-like  valves  arc  fonned  by  the  middle  lobe  of  an 
enlarging  prostate.  It  has  long  been  known  that  this  intravesical 
prostatic  tumor  may  become  an  insurmountable  impediment  to  the 
emptj-ing  of  the  bladder.  Contractions  of  the  detrusor  \'eMcae, 
which  otherwise  are  followed  by  relaxation  of  the  sphincter  and  opening 
of  the  bladder,  press  the  prostatic  tumor  directly  into  the  urethral 
orifice  and  completely  close  it  (Figures  167  and  168).  It  is  very  character- 
istic that,  in  contradistinction  to  stricture  of  the  urethra,  in  thiscon- 
dition  the  harder  the  patient  strains  the  more  difficult  micturition 
becomes.  This  is  due  to  the  fact  that  the  stronger  contractions  increase 
the  solidity  of  the  closure. 

These  middle  lobes  varj"  as  to  their  size  and  form.  Small  warty 
growths,  slight  ele\ations  from  the  size  of  a  pea  to  a  bean,  alternate 
with  linguiform  tumors  and  large,  solid,  sessile  growths  as  big  as  an 
apple.  I  have  often  seen  several  of  these  middle  lobes  encircling 
Ihe  mouth  of  the  bladder  like  a  wreath  and  making  it  appear  as  though 
two  isolated  tumors  were  present.  I  have  never  known  this  third 
lobe  to  separate  the  sphincter  and  cause  incontinence  of  urine,  A^'hen 
incontinence  occurs  in  these  cases  it  is  produced  by  overdistension 
of  the  bladder  of  sufficient  degree  to  cause  the  sphincter  to  open. 

Finally,  there  remains  to  be  mentioned,  the  so-called  mustuUr  barrier 
consisting  of  muscle  fibres  of  the  hypertrophied  internal  sphincter 
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which  spread  out  bciwcen  ihe  hy])enrophii-d  lateral  lobn.  It  may 
intcrferv  with  micturition  in  exactly  the  sjimc  manner  as  the  bartier 
which  is  occasionally  formed  m  the  trabecular  bladder  by  bypcnrophjr 
of  the  inlcrurctcral  ligament. 

The  effect  which  this  interference  with  urination  exerts  uprai  the 
upper  urinary  tract  does  not  differ  materially  from  that  caused  by 
other  forms  of  obstruction,  notably  stricture.  It  should,  however, 
be  noted  that  the  effect  is  more  severe  and  lasting,  because  the  rcti-ntion 


Fig.  167.— HxjicrtMiOiv  ft  iltc  j.T^-uip.  <■*!.(■<  inllvot  the  mWdle  lohe, 
which  prujiMB  iMu  the  Uoddcr  tike  a  ball.    (Viertri.) 

of  urine  occurs  in  the  weakened  bladder  of  old  and  often  decrepit 
persons. 

Thus  it  will  be  understood  that  in  the  majority  of  cases  we  shall 
have  to  do  NVJth  distension  of  the  bladder.  The  cavity  of  the  bladder 
becomes  greatly  enlarged  and  it*  di^lensjbility  incrcaMNl. 

As  a  result  of  the  increased  work  which  the  bladder  has  to  do  to  over- 
come the  prostatic  obstruction  lis  walls  hypertrophy.  If  the  hypcrt  rophy 
occurs  umultancously  with  distension  it  is  called  eccentric  hypertrophy. 
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The  hypertrophied  musde  fibres  may  be  seen  on  ihe  inierior  surface 
of  the  bladder  as  trabecule.  Between  these  trabecule  invaginations, 
pockets  and  di\'<:nicula  form.  These  pockets  may  be  composed  of 
the  entire  thickness  of  the  bladder  veaM,  but  they  frequently  merely 
consist  of  mucous  mcmbrime  with  a  thin  muscular  co^-ering.  Thus 
there  is  danger  of  perforaiing  the  bladder  if  a  pointed  catheter  enter 
one  of  these  pockets  and  be  forced  against  the  wall.  The  musculature 
of  the  bladder  shows  botli  fatty  degeneration  and  connective  tissue 
formation. 
Tlie  engorgement  may  extend  further  upward  to  the  ureters  and 


Fi^  168. — Totikl  hyprrlrtijih}'  »l  llu-  i<r<i>{.'ii.*      Epi^lottis-likc  middle 
lobe  wbkb  unpedca  Uie  oulQow  of  unnc. 

pelvis  of  the  kidney.  The  pelvis  of  the  kidney  presses  upon  the  sub- 
stance of  the  organ  and  may  lead  to  complete  atrophy,  so  that  a  typical 
hydronephrosis  may  exist  and  only  a  narrow  zone  of  conical  substance 
remain.  It  is  noteworthy,  howe\-er,  that  this  engorgement  of  the  upper 
urinary  tract  is  comparalivcly  rare.  I  have  made  [)Ost  mortem  exam- 
ination in  many  cases  in  which  retention  had  existed  for  years,  without 
finding  any  dilatation  of  the  ureters  and  pelvis  of  the  kidney,  nor  any 
alteration  in  the  kidney  itself. 
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Changes  in  the  upper  urinan,"  Iract  are  much  more  frequent  when, 
as  unfortxinatcly  often  happens,  infection  of  the  bladder  takes  place. 
Then  ureteritis,  pyelitis,  and  pyelonephritis  develop. 

The  prostate  may  also  be  affected  by  other  changes,  as  for  example, 
inflammation,  but  the  latter  condition  is  of  slight  imiwrtance  in  com- 
parison with  the  principal  malady.  Only  when  it  leads  to  abscess 
formation  in  the  hypertrophied  prostate  is  it  of  serious  sij^nificancc. 
As  previously  stated,  prostatic  abscess  greatly  endangers  the  life  of 
old  men  who  suffer  from  hypenrophy  of  the  gland  tSce  under  Pros- 
tatic ahscfis). 

It  is  only  natural  thai  the  ejacylator%'  ducts,  which  permeate  the 
prostate,  should  be  frequently  affected  by  the  morbid  process.  They 
may  be  either  distorted,  or  obliterated  completely  so  that  the  semen 
cannot  pass  through  them.  In  such  cases  the  seminal  vesicles  are 
enlarged  and  filled  with  stagnant  semen.  In  view  of  the  usually 
advanced  age  of  the  patients  this  aspermatism  is  not  of  much  moment. 

The  circulatory  disturbances  produced  by  the  enlarged  prostate 
of  greater  importance.  The  prostate  is  surrounded  by  numerous 
eins  which  communiiatc  with  the  dorsal  vein  of  the  penis  and  veins 
at  the  base  of  the  bladder.  The  vessels  of  this  prostatic  plexus  ha\T  a 
tendency  in  advancing  age  to  become  diiatcd  and  varicose.  As  a 
result  of  engorgement  orcai.ioncd  by  cold  or  by  excesses  in  drinking  and 
in  venery,  the  prostate  likewise  becomes  engorged  and  int'dintted 
with  scrum  throughout  its  entire  substance.  It  is  this  condition  of 
the  prostate  which  causes  the  frequent  acute  though  transitory  attacks 
of  rctcnlion. 

The  mucous  membrane  of  the  prostatic  urethra  also  shares  in  the 
intiltration;  it  is  swollen,  soft,  and  bleeds  readily  as  soon  as  it  is  touched 
by  a  catheter.  The  gland  itself,  which  under  normal  conditions 
is  not  very  vascular,  may  be  traversed  by  dilatcrl  blood-vcsseb,  so  that 
an  injury  may  result  in  profuse  and  often  uncontrollable  haemorrhage. 
I  have  frequently  seen  such  occurrences,  and,  indeed,  have  had  two 
patients  bleed  to  death  from  this  very  form  of  ha-morrhage.  The 
prostate,  or  at  least  the  periprostatic  lis.sue  through  which  the  peri- 
prostatic plexus  runs,  is  almost  like  a  cavemoma. 


SYMPTOUS,  COURSE  AND  DIAGNOSIS. 

The  disease  is  of  such  long  duration  and  its  individual  phases 
usually  occur  with  such  reguUirity  that  it  is  advisable  to  divide  it  into 
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several  stages,  as  has  been  done  by  Gu>-on.  The  first  stage  is  the 
premomtory,  the  second  that  of  retention  uithout  distension  of  the 
bladder,  and  the  tlurd  rrtcntion  «ith  distension  of  the  bladder.  In 
any  erf  these  stages  congestive  and  infective  processes  may  supenene 
and  at  lim«  alter  the  clinical  picture, 

In  the  first  stage  of  the  disease  the  symptoms  arc  ordinarily  so  slight 
that  comparatively  few  patients  take  any  notice  of  them.  They  con- 
gist  of  scarcely  more  than  a  slightly  increased  de^re  to  urinate,  which 
is  experienced  during  the  day  &s  well  as  at  night,  an  occa^onal  slight 
burning  in  the  urethra,  and  a  little  delay  in  starting  the  stream  of 
tirioe.  This  dgn  of  interference  with  micturition  is  more  prooounced 
when  the  bladder  has  not  been  emptied  for  some  hours,  so  that  the 
patient's  attention  is  UDi)ieasantly  attracted  to  it  when  he  arises  in  the 
morning.  During  the  day,  when  the  patient  is  active,  the  flow  of  urine 
becomes  free  again. 

The  urine  is  dear.  The  general  health  is  in  no  wise  impaired. 
The  urinar}'  stream  has  lost  some  of  its  power  of  projection,  falling 
more  perpendicularly  to  the  feet  of  the  patient.  As  the  French  say, 
it  pisse  sur  les  chcussures.  If  the  patient  lies  down  or  sits  for  any 
length  of  time  during  the  day,  micturition  is  more  dilTicult  than  if  he 
moves  about.  The  condition  of  patients  in  this  stage  of  thc^discasc 
is  not  uniform,  as  the)-  may  urinate  better  for  a  day  or  a  week,  or 
iitdecd  even  a  month,  than  they  could  for  corresponding  previous 
periods  of  time.  .Anything  which  causes  congestion  of  the  pelvic 
organs  augments  the  symptoms. 

Thus  it  is  obsened  ihal  the  patients  are  made  worse  by  severe  con- 
stipation, irR-gulanlics  in  eating  and  drinking,  sexual  excesses,  and 
particularly  by  exposure  to  wet  and  cold,  lieing  compelled  to  urinate 
more  frequently  and  to  make  greater  efforts  to  expel  the  urine  from 
the  bladder,  it  often  requiring  two  or  three  attempts  to  complete  its 
expulsion.  At  night  they  sometimes  sufler  from  persistent  erections. 
The  amount  of  urine  voided  during  the  night  is  greater  than  that 
passed  during  the  dny,  constituting  a  nocturnal  poljniia.  If  a 
catheter  be  passed  altur  micturition  the  bladder  will  be  found  empty. 
Thus  there  is  no  residual  urine,  a  fact  which  is  charactedsttc  of  this 
stage  of  the  disease. 

The  process  may  continue  this  way  for  many  years  tmti!  it  finally 
leads  to  the  development  of  partial  retention,  the  symptoms  remaining 
the  same  as  above  described,  with  the  exception  that  they  become 
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a  little  more  troublesome.  The  fre<|uency  of  micturition  ts  incjxrascd. 
the  patients  being  obliged  to  arise  from  three  to  eight  times  a  night 
to  make  water.  It  is  imputosible  for  them  to  urinate  in  the  recumbent 
position.  The  nocturnal  polyuria  b  augmented  anri  the  pain  cauaed 
by  the  remtance  of  the  obstruction  to  vesical  i-oniractioas  bflcomc* 
more  severe.  The  periods  of  freedom  from  difficulty  u-hich  occur 
during  the  lirst  stage  become  shorter,  until  at  last  the  bad  da>'s  con- 
stitute the  greater   part  of  the  year. 

'Ilic  general  health  begins  to  suffer,  the  patients  are  deprived  of 
.sleep  by  frequent  urination,  and  gradiially  l>eicome  emaciated, allhou^ 
their  condition  is  dcddodly  different  from  the  true  cachexia  which 
accompanies  malignant  prot>tntic  tumors.  These  two  condition<i  are 
also  to  be  dilTerenliaied  by  the  fuct  that  in  the  case  of  prostuiic  hyper- 
trophy improvement  takes  place  if  a  period  of  rest  and  amelioration  of 
the  local  trouble  can  be  obtained,  while  true  cachexia  always  becomes 
progressivriy  woree. 

If  a  person  in  this  stage  of  the  disease  be  cathcterized  immediately 
after  he  has  urinated  more  or  less  residual  urine  will  be  found  in  the 
bladder.  The  amount  varies  from  50  to  300cc.[i  j  to6)ou»ces].  Occa- 
sionally even  more  remains,  although  the  patient  ca.i  still  void  a  goodly 
poitioq.  It  is.,  however,  very  noticeable  that  the  individual  quantities 
of  urine  whicli  the  patient  i>asaea  are  considerably  less  than  the  normal. 

This  stage  of  incomplete  and  partial  retention  may  liken-iM:  con- 
tinue for  years,  extending  even  beyond  a  decade,  without  anycspccial 
episodes  occurring.  The  greater  the  quantity  of  urine  remaining  in 
the  bladder,  the  greater  the  pressure  upon  the  vesical  wall,  and  con- 
sequently the  gn-ater  the  distension  of  the  bladder;  as  this  distension 
increases  the  power  of  tlie  bladder  to  contract  and  empty  itsdl  becomes 
more  and  more  impaiR-d.  It  finally  corks  to  pa-vs  that  the  liladdcr 
b  con«rted  into  a  large  sac,  in  which  an  enormous  quantity  of  urine 
a  retained  after  each  and  e^xry  act  of  micturition. 

With  the  establishment  of  this  condition  the  tliird  stage  soon 
Ixxomes  fully  developed.  Incomplete  retentioo  is  generally  super- 
seded by  complete  retention,  (be  patient  being  unable  to  void  any  uiine 
except  when  the  accumulation  reaches  abow  the  level  of  the  sphincter. 
Even  under  these  circumstances  micturition  must  be  eSectuated  by 
the  hdp  of  abdominal  iwessure.  The  patient  squats,  bends  forwud, 
or,  in  short,  assumes  any  positioa  in  which  he  finds  he  can  ejea  a  f^y, 
aibic  centimetres  of  urine- 
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The  distension  ol  such  bladders  is  often  enormous.  I  have  known 
them  to  hold  2  to  3  litres  [approximately  2  to  3  quarts].  Strange  as  it 
may  seem  the  patients  are  fnrquenily  not  much  inconvenienced  by 
this  condition.  Although  the  abdomen  is  tilled  by  the  distended  blad- 
der, which  reaches  above  the  umbilicus,  not  much  pain  is  experi- 
enced. As  the  bladder  is  filled  to  overHowing,  there  is  a  continual 
endeavor  to  expel  the  surplus  quantity,  and  hence  the  frequency 
of  micturition  is  much  increased.  The  general  health  has  already 
materially  deteriorated.  The  patient  has  become  ftcblc  and  emaciated, 
but  his  condition,  when  compared  with  the  serious  morbid  changes 
which  exist,  is  quite  tolerable.  This  is  especially  the  case  when  the 
urine  has  remained  clear,  that  is,  when  no  infection  of  the  bladder 
has  taken  place.    The  appetite  may  remain  good. 

A  most  troublesome  complaint  is  the  involuntary  discliarge  of  urine, 
which  has  been  erroneously  termed  incontinence.  As  soon  as  the 
bladder  is  so  overfilled  that  the  urine  rises  above  the  level  of  the 
sphincter  the  latter  is  separated  and  the  urethra  is  opened  like  a  funnel, 
mlh  the  result  that  the  urine  escapes.  Thompson  has  rightly  called 
this  condition  overflow  of  the  Madder.  Guyon  designates  it  as  tnc 
iQContioence  of  overflow  {iticotuinence  par  regorgemmt).  The  pa- 
tients wet  themselves.  .\l  first  this  happens  only  at  night,  the  sphincter 
still  being  able  to  hold  back  the  urine  when  the  upright  posture  is 
maintained;  later,  however,  this  power  is  lust  and  the  patients  wet 
themselves  during  the  day.  When  this  state  is  reached  the  period 
of  freedom  from  infection  generally  teiminates;  to  this  matter  we 
shall  soon  refer  again. 

The  course  of  the  disease  is  not  always  as  it  has  been  above  depicted. 
According  to  this  description  retention  of  urine  develops  gradually. 

As  often  at  least,  if  not  oftener,  acute  complete  retention  takes 
place  at  intcr\-a]s.  Patients  who  have  been  voiding  urine  without 
difficulty  are  suddenly  seized  with  inability  to  p:i»s  as  much  as  a  single 
drop.  Despite  the  greatest  efforts,  des[Hte  the  auxiliary  force  of 
abdominal  pressure,  despite  everj-  conceivable  form  of  medication 
and  baths  the  bladder  remains  tighUy  dosed.  The  earlier  this  acute 
retention  occurs  the  more  serious  is  the  disturbance  it  produces,  (or 
early  in  the  disease  the  bladder  is  not  distended  and  the  vesical  muscu- 
lature cannot  yield  to  the  pressure  exerted  by  the  urine.  Most  fright- 
ful vesical  spasms  occur  as  the  bladder  becomes  more  and  more  dls* 
tended ;  this  state,  in  fact,  is  as  painful  as  any  which  can  afTect  mankind. 
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Strains  the  more  firmly  he  shuti  the  valve.  Efforts  to  urinate  then  are 
futile. 

.Acute  retenlioQ  may  recur  frequently.  There  are  prostatics  in 
whom  the  slightest  departure  from  regular  habits  of  living,  or  the 
most  trivial  exp<isiire  to  cold,  will  intluce  an  attack  of  retention,  and 
again  there  aR-  othera  who  go  for  years  before  a  second  attack  super- 
lvene».  I  have  abo  knouTi  pemons  who  have  had  a  single  attack  of 
retention  and  then  have  remained  free  from  it  many  years.  It  fre- 
quently happens  that  acute  retention  ushers  in  a  period  of  chronic 
incomplete  retention;  in  other  words  after  the  acute  complete  retention 
subsides,  and  the  patients  regain  the  ))ower  to  urinate,  a  certain 
quantity  of  residual  urine  remains  in  the  bladder. 

The  ctTett  of  both  forms,  but  especially  that  due  to  chronic  retention 
of  long  duration,  is  felt  by  the  entire  organism.  The  first  manifesta- 
tion— prondetl  that  the  bladder  is  not  infected — occurs  in  the  form  of 
digestive  flisiurbances.  Guyon  has  very  appropriately  termed  these 
digestive  disturbances  dyspepsia  urinaria.  The  patients  lose  their 
appetite,  and  show  a  particular  disinclination  to  take  meat  and  heavy 
foods,  rather  preferring  liquids  to  solids.  Tliis  may  be  due  to  dimi- 
nution of  the  powxr  of  the  kidneys  to  eliminate  waste  material  from 
the  blood,  their  function  being  impaired  by  the  cngorgmcnt  with  which 
jthey  are  affected.    As  a  result  of  this  renal  insufficiency  urinary  intox- 

jtion  is  produced,  and  it  in  turn  pvcs  rise  to  the  dyspeptic  symp- 
toms, which  are  sometimes  called  the  aseptic  cachexia  of  prostatics. 
It  diffcre  only  in  degree  from  the  anorexia  which  is  characteristic  after 
infection  ha.s  taken  place  (septic  oichexia),  and  which  will  be  con- 
sidered in  connection  with  the  complication  of  hypertrophy  of  the 
prostate. 

The  most  frequent  complication  of  prostatic  hypertrophy  is  c)'stit[s. 
^It  occasionally  develops  in  the  first  stage  of  the  disease,  before  retention 
occurred,  and  it  almost  always  takes  place  during  the  stage  of 
partial  retention.  The  causes  have  been  fully  explained  in  the  article 
on  cystitis. 

In  cases  which  have  not  been  examined  or  treated  instrumentally 
it  must  be  assumed  that  the  infective  microorganisms  which  circulate 
in  the  blood,  or  which  gain  access  to  the  bladder  from  the  urethra  or 
rectum,  lind  a  favorable  soil  prepared  for  them  by  the  prevailing 
engorgement  and  hypenEmia. 

In  those  cases,  however,  in  which  catheterization  has  been  followed 
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urine,  especially  the  phosphalM  and  carbonates,  cry»talliEe.  They 
arc  obscn-ed  more  frequcnlly,  therefore,  in  prostatics  with  ne^cdcd 
cystitu.  Occasionally  they  cause  trouble,  ff^viag.  the  patient  pain 
when  he  walks  or  exerts  himself,  and  also  producing  hasmorrhagc; 
they  mayi  however,  gi\T  rise  to  do  symptonu  whatever. 

It  is  characteristic  that  recurrences  soon  tokc  place  after  litholapaiiy 
is  performed;  this  b  due  lo  the  persistence  of  condition:^  favorable 
to  stone-formation.  The  diagnosis  of  these  stones  i.<>  not  always  easy. 
Tliey  usually  lie  in  the  recess  behind  the  prostate,  which  is  not  accemiible 
with  a  short-beaked  stone  sound;  therefore  the)-  often  cannot  be  fdt. 
Cystoscopy  may  oko  fail  to  detect  them  if  they  are  concealed  by  a 
projecting  lobe. 

Hemorrhages  occur  in  prostatic^  irrespective  of  veucal  calculi. 
They  may  be  exceedingly  profuse  and  uncontrollable.  They  occasion- 
ally follow  congestion  due  to  retention  of  urine.  The  bladder  becomes 
filled  with  blood'doLs  which  arc  too  large  to  be  voided  through  the 
urethra.  It  is  only  with  great  dilTiculty  thai  ihe  thicJc  clots  can  be 
washed  out  through  a  catheter.  The  bicmorrhagcs  may  last  for  days. 
They  gt-nerally  originate  in  the  bladder,  but  may  abo  take  place 
from  the  kidneys. 

Of  special  importance  are  the  ha^morrhaf^'s  which  foDow  catheter- 
ization. It  U  obvious  that  sc^'crc  hemorrhage  may  result  from  injury 
— however  slight— of  the  spongy,  vascular  ibsue  of  the  prosute  and 
prostatic  urethra.  But  even  when  no  injury  han  been  inflicted  a 
violent  luemorrhage  often  follows  catheterization  for  the  relief  of 
retention.  I'his  Ls  hx-morrhagc  ex  vacuo.  It  is  due  to  nudden  remm'al 
of  the  high  pressure  to  which  the  bladder  has  been  Hubjertcd  by  the 
excess  of  urine.  The  result  is  that  ihe  relaxcl  veinn  suddenly  become 
filled,  and  if  they  be  atheromatous  they  may  niplure, 

A  complication  which  Is  important,  becaune  il  is  severe  and  cikUd- 
gers  life,  is  ascending  pyelonephritis.  It  i«  well  known  that  vcdcal 
infection  frequently  docs  not  extcnil  upwardjk  In  performing  autop- 
sies upon  old  proittatics  who  hod  harl  vmical  Infcclion  for  Icn  yean 
or  more  I  have  frequently  found  the  Icidney*  lo  be  perfectly  healthy, 
or  to  present  only  slight  changai,  sudi  u  are  pnxlticed  by  pnaiure- 
atrophy  or  mild  chronic  tntcntitia]  nephritis.  In  other  caacs,  however, 
the  infection  ascends,  being  particulariy  favored  by  the  engorgement 
which  exbts.  We  then  have  to  do  with  rhmnic  pyelitis,  pyelone- 
phritis aiKl  pyone|>hrosi*. 
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TkcM  ftR  alio  the  oio  in  «Wcb  lipH  of  ginenU  lofectkm  are 
wmmMy  pnaaa.    It  mwifcl  itadf  br  k»  of  stnnslk    The  pattest 
beeone  mbrtihlr  and  cadKCtk.    Anoicm  b  muhcd,  iaunae 
b  onmphrincd  t4,  uai  Uw  tcMimir  becameB  coated  aad  so 
thil  fl  out  banSy  be  pnxnxkd  Iraa  the  nwolh.    H  this 
tDorrnKS  tlie  patients  cUr. 

Il  muM  be  stated,  booew,  dut  dik  dmaic  maaxy  ialoiikntion 
can  uke  plan  whboul  the  kidiwTs  bdaf;  innalved.  rcsultiiig  eadxtif 
fnxn  the  diseased  pttMtaic  and  bladder.  In  the  Utter  auc  it  it  probablv 
due  to  abaorpdoo  of  uriBaiy  or  badnial  toitits.  This  fonn  of  chtoiuc 
nrinaTv  intoxintian.  or  iiroaepaig,  t»  occaafcaally  associated  with 
mild  frbrile  dtilurbances.  According  lo  my  cxpctkncc  it  is  more 
dangerous  than  acute  leptis  occurring  through  th«  urinary  passages,  i 
The  organism  rcb|x>tKls  to  acute  infection  with  a  chill  and  fever,  wfaich'J 
seems  to  rtJieve  tbc  blood  ol  potMO,  inasmuch  as  the  patients  rvcovt 
after  the  ocrurrcoce  of  one  or  more  of  these  pbeoomaH.  On  the  other 
band,  I  have  acca  only  a  (cw  patiats  icco^-er  from  chronic  urinary 
sepsis. 

The  dcvetopmcnt  of  actitv  as  mil  as  chronic  sepab  is  especially 
fa\-oml  by  injury  lo  the  umhra  or  prot^tatc.  Wlun  oitbclcrizat 
\3>  dlfficull  fiilsc  passages  arc  not  uncommonly  made.  Figure  169  showsJ 
a  wr^'  good  picture  of  one.  The  catheter  has  been  forced  directly' 
through  ihr  middle  lobe.  Figure  170  shows  a  constriction  of  the  pros- 
tatic urt-thni  caused  by  the  enlargr<I  fm>»Iaie,  together  uith  a  false 
pa^sugc,  the  counu;  of  which  is  marked  by  the  bou^c.  Sc^-ere  bleeding 
results,  which  makes  catheterization,  and  especially  emptying  of  the 
bladder,  more  diiTicull  than  it  formcrl)^  was  because  of  the  large  dots 
which  an-  fornird.  In  robust  persoiis  anite  urinary*  fever,  together 
n-ilh  chills  generally  foUow-s,  but  as  a  rule  the  patients  recover.  In 
the  weak,  who  can  no  kmger  offer  resistance  to  the  invading  micro- 
Organisms,  chronic  urosepsis  develops  and  usually  causes  death. 

After   this  detailed   description  of   the  ^ymptoiru,  compUcatloDa ' 
and  course  of  hypertrophy  of  the  prostate  it  may  be  said  that  th« 
diagnosis  is  generally  not  difficull.    It  i.t  completed  and  perfected  by 
phyrical  examination,  consisting  in  palpation  of  the  prostate  through 
the  rectum,  catheterization,  and  c)-sto-«ropy. 

As  concerns  palpation,  it  is  practised  mth  the  patient  in  the  knee- 
chest  position:  itie  b!a<l(Ii'r  must  be  empty.  As  soon  as  the  linger 
posses  beyond  the  membranous  urethra  a  projecting  mass  will  b^j 
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detected.  It  varies  greatly  in  size.  Its  lateral  and  superior  boundaries 
shoukl  be  delermini'id  if  po^ible;  the  superior  boundarj',  however, 
can  often  not  be  defined,  because  the  prostate  may  attain  such  dtmen- 


Flg.  169. — Knitrmoui  hyptrtmphy  o(  ihc  pr.i-.iatf      The  catheter 
bu  perforated  th«  middle  lobe.     ^Albanan.) 

sioQS  that  its  upper  edge  cannot  be  reached  by  a  Goger  of  onliaar}- 
length. 
K         Furthermore,  information  should  be  sought  as  to  whether  the 
surface  of  the  gland  is  smooth  or  rough,  whether  the  gland  b  hard 
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or  comiMiniiively  soft,  whether  portions  of  it  are  softer  than  olhet*. 
and  linally  whether  both  lohes  arc  etiually  hyi>crtrophi«l  or  whether 
dutinct  asymmetry  is  ildcctablc. 

After  palpation  has  bei-n  cmplm'etl  ezaminatioo  with  catheters 
should  be  undertaken,    llic  object  of  ihU  cxaminulion  is  to  dctemibc 


fig.  174.— Hjpenrvphy  ut  Oie  iiroaUtr  wllti  ounnriiig 
oS  the  protinttc  urethra.    (Albunti.) 

the  degree  of  retention  and  the  IcnKih  of  the  urethra.  The  determina- 
tion of  residual  urine  is  ref|uisiic  for  exact  diagnosis.  It  must  be  remem- 
bered, however,  that  oondilions  vary.  The  true  amount  of  re^ual 
urine  can  be  ascertained  only  after  5e\'eral  examinations  have  been  made 
at  long  inten-aU.  and  al  times  when  the  patient  is  free  from  attacks  of; 
congestion.    The  length  of  the  urethra  may  be  con^derably  incrcaaedij 
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irnas  already  been  slated  that  it  may  measure  as  much  as  30  cm. 
[ii  inches]. 

In  connection  with  this  examination  the  capacity  of  Uic  bladder 
may  be  determined,  if  necessary,  by  ^owly  injecting  it  with  »tcrile 
water.  The  urinary  conditions,  however,  will  often  show  its  degree 
of  distensibility. 

Cystoscopy  will  reveal  the  prostatic  enlargement.  (See  the  iUus- 
tratiom  accompanying  the  article  on  cystoscopy.)  'ITie  projection  of 
the  enkrged  prostate  into  the  bladder  can  be  plainly  seen,  as  can  also 
the  narrow  channel  formed  by  the  convergence  of  the  right  and  left 
lobes  toward  the  median  line;  in  lesser  degrees  of  hypertrophy  the 
irregular  margin  of  the  sphincter  is  shown;  finally,  the  third  lobe  is 
di.'itinctly  seen,  sometimes  jutting  into  the  bladder  like  the  ccnix 
uteri  into  the  vagina.  In  addition  the  slate  of  the  bladder  may  be 
ascertained.  In  most  cases  typical  trabw-ulie  and  diverticula  will  be 
recognized,  together  with  the  e\idcnces  of  cystitis,  and  possibly  calculi 
may  be  seen  as  well.  Calculi  c-oncealed  in  diverticula  should  be 
carefully  looked  for  as  they  readily  escape  notice  unless  special  atten- 
tion be  given  to  iheir  discovery. 

Although  as  a  rule  the  diagnosis  will  not  be  difficult,  there  are  three 
conditions  with  which  certain  cases  may  be  confounded:  these  are 
vesical  tumora,  malignant  tumom  of  the  prostate,  and  retention  of 
urine  occnining  irrespc-clivc  of  prosatic  enlargement. 

In  regard  to  vesical  tumors  it  may  be  said  that  the  clinical  symp- 
toms they  produce  are  very  different  from  those  of  prostatic  hyper- 
trophy. Rectal  palpation  also  shows  unequivocal  ditterences,  as 
tumors- inliltra  tins  the  vesical  wall— and  these  arc  the  only  ones  which 
enter  the  question — never  form  a  nodular  mass  projecting  into 
the  rectum.  Finally,  the  cystoscopic  picture  shows  differences.  Solid 
neoplasms  of  the  bladder,  which,  of  course,  are  the  only  ones  to  be 
considered,  are  seldom  so  regularly  formed  and  so  evenly  and  smoothly 
covered  with  mucous  membrane  as  are  prostatic  tumors.  The  latter 
are  also  situated  directly  at  the  sphincter,  with  which  they  are  con- 
tinuous, so  that  they  can  be  followed  by  the  cystoscope  if  it  be  turned 
on  its  axis. 

As  concerns  malignant  tumors  of  the  prostate  the  following  con- 
siderations  will  afford  a  diagnosis:  prostatic  tumors  may  occur  in 
young  persons,  whereas  hj-pcrtrophy  seldom  takes  place  before  the 
5ftieth  year;  tumors  cause  more  rapid  enlargement  of  the  gland  than 
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docit  h]rpct1mph)r,  and  pnxluce  cachexia  sooner;  rectal  palpatiim 
rrvval*  ihr  lrrr>(u!arily  o(  tumors,  which  are  almos-l  alwax-s  asymmW- 
rical  anil  nivc  iilT  |»roccues  to  one  nide  or  ihe  olhcr.  These  projections 
are  uftunlly  exlcmal,  in  Ihc  dirvclion  of  the  seminal  vesicles,  or  lateral, 
ftloHK  Ihe  wall  of  the  jtelm.  The  aMUtslcncy  of  tumora,  too,  la  much 
banlrr.  finally,  the  occurrence  of  melaatases  ofiers  a  means  of 
difTnrmUalion.  They  are  invariably  present  in  cases  erf  malignant 
pltMtUdc  Hinwths  occurrinR  mostly  in  the  inguinal  region,  where  they 
air  mtilily  |Kil|Mit>lc.  'lliry  givi'  rise  to  neuralgic  pains  in  the  lower 
cslremiiin,  which  are  not  expcricncnl  in  prostatic  hypertrophy.  Cys- 
ttvuxipically  the  inxt  oondllions  can  often  not  be  distingtushed  one 
twill  thf  other. 

Urinary  rtltntion  without  prostatic  hypertrophy,  for  example, 
that  dw  to  p«ral>-u<(  of  the  bladder,  or  fibrous  degeneration  of  the 
\wk»l  wall  reriiiliinR  from  arirriosclnosis,  is  readily  diffenmtiatad 
(iwn  hy]>rni\t|thy  by  re\ial  palpatian,  and  espcdaHy  by  the  sboctncM 
ol  the  urethn.  I'he  histon*  oi  the  itasc  and  the  cfinical  lindiDp  aic 
thia  vi  heliv 

Tlw  frcfiatil  «(  pnatwk  hi  peiimyhy  as  to  one  b  duBhttdy 
t«t|  KM  mm  tm^erancct  ko*nnTT.  is  the  pw^am  as  M  Hie.  In 
titik  kiMt  n«|««  in  tnay  be  Mid  thai  wiih  T^V*  can  aad 
tfe»  «il^t(t>  v^  t'n^'Mic  \ypmHfkw  man  fi«« 
«t  hw  «l  >v«r»  and  attate  m  a4««acsd  aft.  Om 
In^tMM  «niKi>  v^  rHWlfai  of 
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are  great  obstacles  to  catheterization,  so  that  in  case  of  rctcnlioti  of 
urine  the  danger  o(  crcatinf;  false  passages  and  thereby  causing 
infection  becomes  especially  great. 


TREATUENT. 


The  treatment  of  prostatic  hypertrophy  is  a  difficult  task.  It  requires 
great  knowledge  and  much  patience  on  the  part  of  tlie  surgeon.  la 
view  of  the  fact  that  there  arc  many  men  with  an  enlarged  prostate 
who  remain  free  from  trouble  as  long  as  they  live,  our  cITorls  must  be 
directed  to  guarding  the  patient  against  those  injurious  influences 
which  arc  known  to  produce  sucli  unfavorable  conditions  as  congestion 
and  engorgement  of  the  prostate.  Consequently  trxposurc  to  cold, 
especially  of  the  feet,  alcoholic  excesses,  protracted  sitting,  and  holding 
the  urine  too  long  must  be  forbidden.  .\  light  diet,  attention  to  diges- 
tion, a\'oidancc  of  spices,  and  regular  exercise  are  to  be  enjoined. 

.Apart  from  these  prophylactic  measures  treatment  may  be  instituted 
either  for  the  relief  of  symptoms  or  for  the  purpose  of  decreasing  the 
size  of  the  prostate.  Many  prosiatics  can  get  along  for  years  with- 
out any  treatment,  a  careful  regimen  of  li\-ing  according  to  the  principles 
above  outlined  preser\ing  them  from  trouble  and  enabling  them  to 
attain  a  vigorous  old  age. 

If,  in  course  of  years,  occasional  attacks  of  severe  strangury,  pain^ 
and  difhcult  micturition  occur,  hot  baths,  especially  sitz-baths  at  a 
temperature  of  35*  C.  [90*  F.j  increased  to  42°  C.  [107  F.],  and  hot 
applications  lo  the  hypogastric  region  and  perineum,  together  with  the 
use  of  morphine  or  heroin  suppositories,  or  an  injection  containing 
these  drugs  with  antipyrin  0.5  [7I  grains]  or  pyramidon  o.^  [$  grains], 
may  be  employed  with  advantage.  These  measures  in  association 
with  confinement  of  the  patient  to  bed  or  to  his  room  usually  promptly 
ovecome  the  congestive  attacks. 

The  principal  symptomatic  treatment  is  catheteriiation.  It  ift 
jelf-cvident  that  it  must  be  employed  in  cas.es  of  chronic  or  acute  com- 
plete retention  of  urine.  In  incomplete  retention,  too,  it  is  also  our 
chief  recourse.  As  catheterization  is  especially  difficult  in  the  subjects 
of  prostatic  hypertrophy,  and  as  it  is  also  not  without  danger,  the 
greatest  precaution  is  necessar}-  in  its  performance;  it  should  not  bo 
employed,  moreover,  unless  it  is  strongly  indicated.  It  scarcely  need 
be  mentioned  that  the  strictest  asepsis  must  be  practised. 
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first,  in  rirgard  to  the  tcchnlc  of  calhclcrisation,  great  stress  must 
be  placed  upon  the  selection  of  proper  instruments.  In  general 
nothing  but  »flft  instruments  (Niflalon's  catheters)  should  be  used. 
If  these  cannot  be  made  to  pass  then  Mercicr's  or  Guyon's  may 
be  tried. 

If  the  introduction  of  these  soft  In&lruments  cannot  be  effected 
the  following  expedient  should  be  tried.  Both  anterior  and  posterior 
urethra  are  cocainized  with  about  6  (X.  [i)  drachms]  of  a  per  cent 
ooc^n  solution ;  il  is.  injected  nith  an  ordinarj-  male  syringe  and  pressed 
backwartl  into  the  deep  urethra;  or  a  i  or  )  pur  cent  solution  may  be 
in.stillcc)  n-iili  (luyon's  or  Ultzmann's  capillar)-  catheter. 

Adrenalin  i:*  also  worthy  of  trial  as  it  produces  even  greater  amemia 
than  cocain  and  thus  may  cause  shrinking  of  the  tumescent  prostatic 
urethra.  The  injection  of  s  lo  15  cc.  [i  to  4  drachms)  of  warm  sterile 
oil  is  also  often  useful,  as  it  lubricates  the  parts  and  frequently  permits 
the  pa:iage  of  a  Ni^lalon  catheter  which  previously  could  not  be  intro- 
duced. 

If  all  attempts  with  softrubber  instruments  fail  Mlk-web  cathe- 
ters, provided  cither  with  Mcrder's  or  Ouyon's  curve,  should  be  tried. 
In  introducing  these  instruments  care  should  be  taken  lo  have  the 
angle  at  the  junction  of  the  shaft  and  beak  point  upwards.  The 
object  of  this  curve  is  to  have  the  point  glide  along  the  superior  [or 
anicriorj  wall  of  the  urethra,  which,  a.'*  is  well  known,  makes  the  least 
divergence.  These  silk -web  catheters  with  Mcrder's  curve  are  the 
real  prostatic  catheters,  by  which  name  they  are  also  known. 

As  lo  scnii-lurd  cathetere  only  those  of  English  make  need  be  con- 
^dered.  They  arc  made  of  some  material  which  becomes  malleable 
when  heated  and  remains  firm  when  cold.  They  are  dipped  in  hot 
water,  bent  to  the  desired  curve,  and  allowed  to  cool.  There  is  no 
uniformity  of  opinion  in  regard  to  which  curve  is  the  best.  The  various 
curves  shoKD  in  the  accompiui>'ing  illustration,  reproduced  from  Sodn's 
work,  represent  those  which  have  been  found  useful  by  different 
surgeons  (Fig.  171  ).  The  English  rathetcrs  arc  best  bent  to  the  curve 
shown  in  e.  During  its  introduction  the  catheter  becomes  warmed 
somewhat  and  its  excessive  curvature  yields  and  so  adapts  itself  to  the 
shape  of  the  urethra  that  the  bladder  can  be  entered  even  in  very  diffi- 
cult cases,  'ITiis  procedure,  devised  by  Sir  Henry  Thompson,  requires 
much  practice  and  great  skill. 

Guyon  practises  a  simitar  procedure  with  a  catheter  coud^,  which  he 
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pttrtly  but  not  entirely  dnn-s  over  a  stylet  in  such  a  manner  as  to  con- 
vert it  into  a  bicoudfc,  or  double  elbowed  iDstnimcnt  (see  Fig.  171  /}. 

11  careful  and  not  undiJy  protracted  efforts  with  soft  kdA  semi- 
hard instruments  result  in  failure^  then  metal  catheters  may  be  used, 
the  rule  being  to  employ  one  of  large  calibre  having  a  free  curve  and  a 
long  beak.  In  moderate  degrees  of  hypertrophy  catheters  bent  almost 
to  a  right  angle  and  having  a  moderately  long  beak  will  suffice.  Where 
excessive  enlargement  with  considerate  lengthening  of  the  urethra 
exists.  Sir  Benjamin  Brodie's  catheter  («),  the  curve  of  wliich  oorres- 
ponds  to  the  arc  of  a  circle,  is  very  serviceable.  In  the  illustratioD 
the  catheter  i&  overcun-ed.  In  reality  the  tip  should  end  3  cm.  [J  of 
an  inch]  above  the  eye. 

Metul  cuclietere  :^iould  be  slowly  and  cautiously  passed.  The 
buttocks  should  be  elevated.  A  finger  in  the  rectum  will  guide  the 
point  of  the  instrument  into  the  prostatic  urethra.  Force  must  never 
be  used,  but  the  instrument  must  rather  be  made  to  grope  its  way 
into  the  bladder.  Manifestly  theoreticul  descriptions  u-ill  not  be  of 
any  service.  Mastcrrihip  here  can  be  attained  only  by  practice.  A 
rule  to  be  home  ia  tniod.  however,  is  that  the  employment  of  metal 
catheters  having  short  beaks  similar  to  that  of  the  stone-sound  is  abso- 
lutely inadmissible. 

\Mth  such  shorl'beaked  instruments  there  b  great  danger  of  per* 
forating  the  prostate  instead  of  passing  over  it.  Once  a  false  passage 
is  established  the  difficulty  of  catheterization  becomes  augmented, 
because  the  tip  of  the  catheter  will  always  have  a  tendency  to  enter  the 
false  passage.  Figure  173  gives  a  good  reprewntalion  of  howacatheter 
may  perforate  llie  middle  lobe;  it  shows  two  perforations. 

The  great  danger  of  hicmorrhage  and  mftciion  occasioned  by  a 
false  passage  hx-s  iilready  been  described. 

Patients  having  false  passages  should  not  be  catheterized 
unless  some  urgent  indication  exists.  Such  indications  will  be 
stated  pitsently.  If  it  becomes  necessary  to  cathvterixe,  it,  for  ex- 
ample, retention  of  urine  develops,  then  a  largi-  melid  catheter  should 
be  tried  first,  its  beak,  if  possible,  being  carried  along  that  vmll  of  the 
urethra  through  which  the  perforation  did  not  take  place. 

If  the  retention  b  relieved  by  this  procedure  and  does  not  tecur 
it  will  not  be  necessary  to  cathcterizc  again.  If,  on  the  contrary,  the 
retention  continues,  the  difficulty  attending  the  introduction  of  the 
metal  catheter  will  alwa>-s  be  experienced  anew.    For  tliis  reason  it  is 
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advisable  to  leave  a  permanent  catheter  m  the  bladder  until  the  false 
passage  hus  liealed. 

Only  soft  instruments  arc  adapted  for  permanent  catheterization. 
A  metal  catheti-r  should  never  be  l«ft  in  the  bladder  over  night  as  its 
point  may  perforate  the  wall  if  the  patient  moves  unduly  while  half 
asleep.  I  know  of  a  ca:se  in  which  this  accident  happened.  A  N^laton 
or  silk-web  catheter  with  or  without  a  cunc  should  be  tried  first  and 
if  it  cannot  be  passed  a  stylet  should  be  inserted  and  the  inurnment 


Fig.  I  ja,—Tm  periaratlons  at  ihc  midilttr  lotx  iiE  a 
hypvTtrophiFd  pnwtat«.    (Guicrbock-) 


bent  to  the  same  curve  possessed  by  the  previously  Inserted  metal 
catheter.  After  the  vrire  has  been  removed  the  catheter  is.  fastened 
with  adhesive  plaster  or  a  banda^. 

The  self-retaining  catheters  devised  by  Pezzer,  Malecoi,  and  myself 
are  excellent  for  permanent  catheterizadon  (Fig.  173).  Pezzer's 
instrument  expands  into  a  mushroom-like  tip,  Male«>t's  ha.s  two 
projections,  and  mine  (our,  which,  during  the  introduction  of  the 
instrument. lie  c\tn  «ith  the  stylet,  but  expand  after  the  latter  is  removed 
13 
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and  come  up  against  the  sjihincter.    In  this  way  it  is  prevratcd  fmm 
flUpping  out. 

As  to  the  indications  (or  catheterization  it  is  obviously  indispcnablc 


in  cases  of  acute  and  chronic  complete  retention.  If  the  usual  means 
employed  in  acute  retention,  such  as  hot  baths,  hot  applic^-itions,  and 
injections  of  morphine  produce  no  result,  the  bladder  must  be  emptied 
by  catheterization. 
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In  chronic  cumpleie  retention,  too^  the  catheter  cannot  be  dispensed 
with.  The  small  quantity  of  urine  which  rises  above  the  level  of  the 
spluncter  and  escapes  spontaneously  is  not  sulBdent  to  alTord  relief. 
The  patients  have  continuous  strangurj-  which  can  be  relieved  only 
by  emptying  the  bladder.  Similar  to  these  are  the  cases  of  incomplete 
retention  in  which  a  large  quantity  of  urine  remains  in  the  bladder. 
In  all  these  cases  catheterizalion  is  nece^ary  to  empty  the  bladder. 
If  it  be  very  difficult  it  is  better  to  introduce  a  permanent  catheter 
and  thus  save  the  patient  the  suffering  incident  to  repeated  passages 
of  an  instrument. 

If  the  bladder  is  as  yet  uninfected  and  the  urine  obtained  is  clear, 
I  would  advise  the  use  of  the  permanent  catheter  only  in  exceptional 
cases,  because  it  is  almost  always  sure  to  lead  to  Ihe  development  of 
cystitis.  It  gives  rise  to  urethritis  which  extends  to  the  bladder; 
therefore  when  the  unne  is  clear  the  permanent  catheter  should  be 
employed  only  when  catheterization  is  very  difficult  and  associated 
with  luemorrhagc. 

If  the  bladder  is  infected  then  no  hesitancy  need  be  felt  as  to  its 
use.  Care  should  be  taken,  however,  to  cleanse  the  bladder  once 
daily  with  silver  nitrate  i-tooo  and  thrice  daily- with  mercury"  oxycya- 
nate  1-5000.  These  irrigations  also  serve  to  keep  the  catheter  from 
becoming  encrusted. 

Althoui?h  it  was  formerly  the  custom  to  follow  Bazy's  ixicoramcnda- 
tion  and  keep  the  subjects  of  permanent  catheterization  in  bed,  and, 
moreover,  to  continue  the  procedure  for  only  a.  few  weeks  at  most, 
I  have  introduced  a  method  of  treatment  by  permanent  catheter- 
ization which  has  proved  to  be  vcrj'  valuable  in  a  number  of  cases. 
It  con^ts  in  allowing  the  catheter  lo  remain  in  for  months,  or  indefi- 
nitely for  that  matter,  and  also  allowing  the  patients  to  walk  about  and 
follow  thdr  usual  vocation.  I  use  my  own  self- retaining  catheter, 
which  has  four  arches,  and  which  docs  not  easily  become  encrusted. 
The  bUidder  must  be  irrigated  once  or  twice  a  day,  and  the  catheter 
changed  every  month  or  at  least  every  two  months.  At  first  a  suppu- 
rative urethritis  is  produced,  but  it  soon  heals  and  the  urethra  becomes 
dry;  thus  the  natural  passage  is  converted  into  an  artificial  fistulous 
canal.  If  the  patient  experiences  much  difficulty  at  first  he  should 
be  kept  in  bed  and  given  morphine. 

This  treatment  possesses  the  great  advantage  of  doing  away  with  the 
necessity  of  confining  the  patients  to  bed,  and  thus  abolishes  the  danger 
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of  h)'postalic  pulmonary  congestion,  so  prone  to  develop  in  old,  decrepit 
persons  who  are  bed-ridden.  They  are  free  from  Ihe  Mrangury  and 
pain  caused  by  each  passage  of  an  instrument,  and  urinate  easily 
every  hour  or  two,  according  to  their  needs,  by  sjmply  removing  the 
cork  which  doses  the  catheter. 

The  question  as  to  hovi'  much  re^Jdual  urine  must  remain  in  the 
bladder  to  ncccs.'Jtatc  this  form  of  permanent  catheterization,  or 
ordinary  catheterization,  can  be  easily  and  accurately  ansvrered. 
It  depends  upon  the  size  of  the  bladder  and  the  properties  of  the  urine. 
It  may  be  setid  that  the  dilatation  of  the  bladder,  which  increases  as 
the  quantity  of  residual  urine  becomes  greater,  represents  a  curative 
efTort  on  the  part  of  nature.  Patients  with  well-marked  chronic 
retention  (2  or  3  litres  of  urine)  arc  occasionally  met  with  who  suffer 
no  impairment  of  health,  only  they  have  to  urinate  more  frequently 
than  other  men. 

The  condiuon  of  patients  having  contracted  bladder  is  much  wx)rse. 
While  the  urgency  of  micturition  experienced  by  the  first  class  sub- 
udes  as  soon  as  they  are  catheterieed  once  or  twice  daily,  the  tenesmus 
suffered  by  patients  with  small  bladders  is  uncontrollable.  The  in- 
dication for  catheterization,  therefore,  depends  upon  the  dispro- 
portion between  the  capacity  of  the  bladder  and  the  amount  of 
residual  urine. 

If  cystitis  complicates  chronic  retention  catheterization  almost 
always  works  favorably.  It  rarely  docs  harm,  although  occasionally 
a  single  cathetcrizatioa  may  prove  fatal.  I  have  had  two  deaths 
occur  immediately  after  simple  catheterization.  It  had  hardly  been 
begun  before  the  patients  became  worse,  while  previously  their  general 
condition  had  been  good.  The  tongue  became  dry  and  coaled,  anorexia 
and  nausea  developed,  stupor  supervened,  and  death  took  place  within 
two  days.  As  cvsiitis  was  already  present  in  both  cases,  infection  as 
the  cause  can  be  excluded;  the  temperature  was  not  elevated;  no 
hfemorrhage  had  been  produced.  It  cannot  be  explained  otherwise 
than  by  assuming  thai  the  difference  in  pressure  between  the  emptied 
and  previously  filled  bladder  resulted  in  such  a  profound  alteration 
of  the  organism  as  to  cause  the  cxitus  of  the  feeble  and  atheromatous 
patients.  Therefore  it  should  be  an  established  rule  lo  draw  off  the 
urine  cautiously  and  slowly  from  patients  who  have  not  been  catheter- 
ized  before  and  whose  bladder  is  much  distended,  and  afterwards  to 
inject  lOD  cc.  [3^  ounces]  of  sterile  water  into  the  bladder.    In  time 
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we  may  come  to  empty  the  bladder  completely  and  also  to  draw  off 
the  water  used  for  irrigation. 

The  severe  complications,  acute  and  chronic  urosepsis,  which 
may  follow  a  simple  catheterization  even  when  it  ha.s  been  practised 
with  the  utmost  precaution,  have  already  been  mentioned.  They 
have  nothing  in  common  with  the  condition  iast  described.  White 
in  robust  persons  infection  Is  followed  by  chills  and  fever,  the  urine 
becoming  turbid  and  punilent,  in  the  old  and  decrepit  either  an  acute 
sepsis  develops,  which  soon  ends  in  death,  or  chronic  sepils,  the  so- 
called  urinary  fever,  occurs;  this  latter  condition  runs  its  course 
with  only  slight  cle%'ation  of  temperature.  The  patients  are  plainly 
on  the  dechne;  their  nutrition  becomes  poorer,  and  their  avcraon  to 
food  becomes  more  and  more  noticeable.  Intense  thirst  is  the  pre- 
dominant symptom.  The  urine  is  purulent  and  does  not  becotne 
clear  in  response  to  irrigations.  The  patients  become  gradually  weaker 
until  death  occurs. 

This  chronic  urinary  Intoxication  or  urinary  feveris difficult  tocombat. 
Naturally  recourse  will  be  had  to  the  lotemal  disinfectants,  of  which 
urolropln  holds  drst  rank.  It  being  a  drug,  too,  which  should  always 
be  administered  us  a  prophylactic  to  tho$e  who  hii\'e  entered  upon 
cathctcr-lifc.  Permanent  relief  for  the  bladder  should  be  secured 
by  regular  catheterization  or  by  the  use  of  a  self- retaining  catheter, 
and  the  bladder  should  be  cleansed  by  antiseptic  irrigations,  prefer- 
ably of  silver  nitrate.  In  extreme  cases  the  e^slablishment  of  a  perineal 
fistula  will  be  resorted  to  in  order  to  afford  exit  for  the  urine  at  the 
deepest  part  of  the  bladder,  and  thus  prevent  further  absorption  of 
septic  material  by  permitting  the  urine  to  drain  away  as  soon  is  it  is 
discharged  from  the  ureters.  Cardiac  stimulants,  nourishment  supplied 
In  evci>'  possible  way,  even  in  the  form  of  nutritive  cncmata  if  necessary, 
a  liberal  riuantity  of  alcohol  and  periodic  saline  injections  or  hypo- 
dcrmodysls  arc  Indicated.  By  these  measures  the  patients  can  fre- 
quently be  saved.  Anorexia,  thirst,  fever  and  general  weakness 
slowly  disappear,  and  Ihc  patients  recover  to  the  extent  of  regaining 
the  same  d^rce  of  health  which  ihey  possessed  before  the  infection 
occurred. 

The  treatment  of  acute  complete  retention  requires  special  consider- 
ation. There  arc  many  obstacles  to  catheterization.  It  generally 
happens  that  the  surgeon  is  called  to  a  case  in  ;vhich  several  fniitless 
attempts  to  pass  an  instrument  have  already  been  made,  and  In  which 
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fa]s«  pa!isag«s  are  often  {ircsent.  In  such  cases  U  is  hat  not  to  dilly- 
tlally  with  soft  catheters,  but,  after  cocainiziDg  the  urelhn,  to  try  a 
Urge,  long-beaked  metal  instrument  having  a  pronounced  curve, 
and  if  this  nill  not  pass  to  use  one  with  Brodic's  cun-e. 

No  he^Iancy  need  be  Idl  alwut  anesthetizing  the  patient,  for  he 
generally  is  tn  such  a  state  of  excitement  and  restlessness  that  the 
catheter  cannot  be  passed  with  case  and  caution.  If  catheterization 
does  not  succeed  after  a  reasonable  trial  it  should  be  abandoned  and 
puncture  of  the  bladder  with  a  capillary  trocar  at  once  made. 
The  skin  Is  incised  a  little  above  the  symphysis  and  the  trocar  plunged 
quickly  and  forcibly  down»-ards  and  backwards.  Capillary  puncture 
is  entirely  without  danger,  even  when  repeated.  I  have  practised  it 
six  times  on  the  same  patient  without  doing  him  any  harm.  The 
fine  puncture  agglutinates  at  once.  Injury  of  the  peritoneum  or 
bowel  is  out  of  the  question  because  of  the  high  position  of  the  peri- 
toneum. Moreover,  I  deem  it  more  conscr%'ati\-c  to  puncture  the 
bladder  than  to  persist  in  efforts  at  catheterization,  especially  if  false 
passages  be  present.  If  puncture  be  performed  a  few  days  in  suc- 
cession and  the  urethra  left  undisturbed  it  will  usually  be  found  that 
the  catheter  can  then  be  easily  pa-iscd. 

It  is  only  in  ca«es  of  severe  hiL-morrhagc  into  the  bladder  that  capil* 
lary  puncture  faJb;  the  admixture  of  urine  and  blood  is  too  thick  to 
flow  through  the  fine  trocar,  which  may  also  bt  occluded  by  clots.  In 
these  cases  of  violent  prostatic  hemorrhage  into  the  bladder,  supra- 
pubic section  mu&t  be  contemplated  as  an  operation  of  necessity. 

Severe  ha-morrhagc  with  simultaneous  retention  of  urine  and  dilata- 
tion of  the  bladder  can  frequently  be  relieved  by  catheterization.  A 
large  catheter  is  introduced  and  a  small  quantity  of  sterile  water 
injcctetl  through  it  at  high  pressure  as  soon  as  the  eye  becomes 
clogged  with  clots;  powerful  contractions  of  the  bladder  result  and 
the  clots  arc  generally  citpelled  with  the  urine.  This  tnanocuvre  is 
repeated  until  as  many  clots  as  po.'v'ubic  arc  removed.  If  need  be 
suction  may  be  made  with  a  good  syringe;  the  clots  are  thus  drawn 
into  the  syringe  and  Ihc  urine  can  then  escape.  If  these  measures  do 
not  succeed  after  reasonable  trial  they  shoiJd  not  be  unduly  pro- 
longed; the  patients  become  weak  and  ana?mic,  particularly  if  further 
bleeding  takes  place.  It  is  better  to  open  the  bladder  suprapubically. 
clear  out  the  clots,  and  tampon  the  bladder  firmly  with  sterile  gan'i" 
in  the  event  of  continued  htemorrhagc. 
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In  such  cases  the  bladder  has  been  punctured  with  Fleurant's 
large  trocar  and  a  catheter  introduced  through  the  wound  for  the 
purpose  of  emptj-ing  the  bladder.  This  method  of  puncture  is  not 
suitable  for  these  cases  and  should  not  be  practised.  In  cases  where 
the  hirmorrhaf;e  is  severe  it  is  uncertain,  a^  the  thick  clots  may  not  go 
through  the  trocar.  The  establish  meni  of  a  permanent  suprapubic 
fistula  is  not  advisable.  No  appliance  can  be  worn  which  will  dose  it 
tightly;  the  patient  is  greatly  annoyed  by  always  being  more  or  less 
wet.  Moreover,  the  Ustula  is  situated  much  too  high,  so  that  a  rea- 
dum  of  urine  remains  in  the  bladder. 

This  procedure  is  justifiable  only  in  that  condition  which  I  have 
named  prostatismus,  a  condition  in  which  there  15  violent  and  uncon- 
trollable strangun-,  although  little  or  no  re^dual  urine  is  present  in 
the  bladder.  In  most  cases  of  this  tdnd  the  bladder  is  somewhat 
diminished  in  size;  if  its  cavity  be  very  much  lessened  the  case  is  (0  be 
considered  as  one  of  contracted  bladder. 

In  both  these  classes  of  cases  little  is  to  be  expected  from  ordinary 
measures.  Contracted  bladders  cannot  be  Influenced  by  any  kind 
of  treatment,  and  prostatismus  shows  obstinate  resistance.  Before 
an  artitidal  canal  is  established  an  attempt  should  be  made  to  institute 
permanent  catheterization,  a  measure  which  possesses  the  additional 
advantage  of  drnining  the  bladder  at  a  lower  level.  Unfortunately 
the  attempt  often  proves  futile  because  the  bladder  b  too  irritable 
to  tolerate  a  catheter.    Nevertheless,  it  should  always  be  tried. 

If  it  fails,  another  procedure  may  be  sdcctcd  for  the  prostatismus 
cases,  tumely,  division  of  the  vas  deferen-s  or  vasectomy,  which  will 
also  be  discussed  later  as  an  operation  for  the  radical  cure  of  hyper- 
trophy. Thb  operation  has  no  effect  upon  contraction  of  the  bladder, 
although  it  ads  very  well  in  prostatismus.  It  is  probable  that  the 
latter  condition  is  due  to  irritation  of  certain  nerves  which  is  pro- 
duced by  the  enlargement  of  the  prostate,  and  that  this  irritation  is 
abolished  by  section  of  the  vas  deferens  together  with  the  nerve  fila- 
ments which  accompany  it  to  the  prostate. 

Only  in  exceptionally  urgent  cases,  and  after  the  last  mentioned 
method  has  failed,  would  I  advise  the  establisliment  of  a  suprapubic 
6stula,  and  even  then  I  think  cystotomy  and  the  use  of  Witzcl's  canula 
preferable. 

.Ml  the  procedures  which  we  have  mentioned  thus  far  come  under 
the  scope  of  symptomatic  treatment.    We  now  have  to  conwdcr 
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radical  trestmeat,  the  object  of  whidi  b  lo  reduce  the  lur  ol  ttr 
pfokuie,  or  ctcn  nrnxnc  it  compktely,  and  tfats  bjr  Tadical  OMsaa 
take  awajr  tbc  biiidnncc  lo  mkluritioa. 

A  teiiet  of  ptocedura  fonacriy  rcceouamdfd  and  pncdied  need 
ooly  be  mrmionrd,  becauar  tbcy  have  pnnrd  to  be  woftlilesB,  and 
tbcrWorc  have  mcrdy  hixlorical  interest. 

There  are  no  iateraal  ranedk*  whtcb  can  dimiiusb  ibc  sue  of  the 
proMalc.  Prostado),  whkli  was  ntTnily  tccommeodcd,  ptoved  to 
be  mcrdy  a  (uhiooable  noMrvm.  Orputothetapy  abo  was  in 
yogae  al  one  time,  and  dried  prostatic  substance  was  fed  lo  patients. 
The  reaulu  were  ^Molutdy  negative. 

MaMage  of  the  prmtatc  for  the  purpose  of  reducing  faypertrophy 
baa  been  abuuloncd  ».%  incdiictive.  The  same  may  be  said  of  decttic 
mawagc  and  dcctrolysis.  Tbc  Latter  undoubtedly  causes  the  gtat>d 
lo  become  lU^tly  unallrr,  for  it  certainly  destroys  small  portiom  of 
ttMoej  the  effect,  bowtTer,  is  only  sltj^t,  and  tbc  number  of  treatments 
oeceasafy  lo  brinK  iilxjut  any  ooniudcrable  diminution  in  size  so  great 
that    the   method    has   never   become   established. 

CompreauoD  of  the  prostate  by  large  sounds  and  catheters  is  without 
effect;  ft  docs  not  cause  atrophy  and  it  i.i  doubtful  wbetber  it  enlarges 
the  caliber  of  the  urethra. 

Tbc  injeciion  into  the  prostate  of  fluids  which  cause  deslntctloD 
of  tlsBue  iinrl  subs«)u(-nt  contraction,  such  a^  solutions  of  iodine  and 
arsenic  (Ivcnen),  lias  been  abandoned  as  too  dangerous.  The  danger 
of  suppuration  within  the  capsule  of  the  prostate,  with  consequent 
thrombo«i&,  i»  too  great. 

It  thus  came  to  pass  that  all  operative  procedures  for  the  cure  of 
hypertrophy  of  the  prostate  were  discontinued  until  within  the  last 
few  years,  during  which  Umc  a  coraplctu  reversal  of  opinion  hastakeo 
place,  and  three  kinds  of  operations  have  been  devi.'icd  one  after 
another,  and  each  has  been  declared  to  poescst;  superior  merits. 

Wi-  will  tirst  mention  Bier's  operation,  which  consists  in  the  ligation 
of  both  internal  iliac  arteries.  Bier  believes  that  the  prostate 
can  be  made  to  atrophy  by  ligaturing  these  vessels,  which  supply  it 
with  blood,  just  as  myoma  of  the  uterus  atrophies  after  the  uterine 
arteries  have  been  tied,  .■\side  from  the  fact  that  the  cases  reported 
by  Bier  do  not  prove  the  good  results  of  the  operation,  for  the  reaso'* 
they  were  mostly  cases  of  comparatively  recent  retcniion  </ 
which  not  uncommonly  undergo  spontaneous  relief  and  ' 
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cannot  be  taken  a»  criteria,  the  procedure  is  much  too  formidable 
and  dangerous  to  be  practiswl  on  old  and  enfeebled  persons.  Wltll 
few  exceptions  (.Willy  Mcjer)  it  has  found  no  supporters. 

Treatment  took  an  entirely  new  course  «ith  the  introduction  of 
the  so-called  sexual  operations,  which  were  devised  almost  at  the 
same  time,  in  the  year  1S93,  by  White,  of  Philadelphia,  and  Ramm, 


Fig.  174. — SkiIm)  (mtn  the  priMiaic  lA  aa  'Ad  ifibUi.    «  climil-lobulcs,  t  cystt,ffurainai 
i  KniiAetl  bodie*.  t  prosuiic  vnide*.  /  icminaJ  vnicio,  g  uretlm,',A  muKulatUiv. 


of  Cbristiania.  These  surgeons  recommended  double  castration,  their 
theoiy  being  based  on  observations  which  had  convinced  them  that 
the  prostate  ceased  to  grow  in  young  animals  which  had  been  cas- 
trated, that  in  older  ones  it  atrophied,  and  that  the analagouscondEtitHi 
of  uterine  myoma  diminished  in  size  after  removal  of  the  ovaries. 
The  smallness  of  the  gland  in  eunuchs,  and  in  the  subjects  of  anor- 
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cblsm  and  cryptorchicUsm  was  adductd  as  proof  of  the  convcttHasj 
<rf  tbdr  thcor>*. 

Excepl  as  lo  the  comparisoo  of  prostatic  hypeitiophy  with  utcriac 
myoma,  which  is  not  apjxMijte  to  the  subject  for  the  reason  that  the 
prostate  is  an  organ  which  cannot  be  compared  lo  the  uterus,  the  result 
of  the  experiments  is  rorrcct.  I  have  myself  conducted  a  large  number 
of  similar  experiments  upon  dogs  and  rabbits,  and  have  found  that 
the  glandular  portion  of  the  prostate  of  these  animals  atrophies  after 


Fi^  iici,— ScclioD  from  Ihc  ptmuic  ol  no  old  nbbit  j|  months  after  cuimloa. 
a  Bmd&tc)  boiiy  In  an  xtmpbkc)  jflmid-lubulc,  b  cnllaMed  and  ooniraclfd  tutaUft 
t  6broiu  iirotna^  J  jirosuUc  vmIcIc,  t  urctlxm,  }  ttmiiuu  vcaldc. 


the  performance  of  double  castration.    The  accompanying  illustrations 
fully  elucidate  the  change  which  ensues  (Figs.  174  and  175). 

Although  shrinking  actually  takes  place,  the  theoretical  conclusion 
drawn  from  this  fact  is  erroneous.  It  ts  the  glandular  elements  of 
the  enlarged  prostate  which  shrivel;  but  it  has  been  definitely  deter- 
mined that  only  the  minority  of  cases  of  prostatic  hypertrophy  depend 
upon  hyperplasia  and  hypertrophy  of  these  elements.  In  the  majority 
of  ca.scs  there  is  a  typical  nodular  myoma,  and  it  cannot  be  alTected 
by  castration.    Thus  it  is  seen  that  castration  will  result  in  shrinkage 
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of  tHe  gland  in  only  the  few  cases  whicb  are  of  true  adenomatous  over- 
growth. 

The  results  of  practical  experiimce,  botli  my  own  and  liial  of  others, 
is  in  accord  with  these  deductions.  I  have  pcrfonncd  castration 
for  prostatic  hypenrophy  about  twenty  times.  .\t  first,  influenced 
by  the  reports  of  others,  there  was  a  tendency  to  attribute  some  value 
to  the  procedure,  but  upon  more  candid  judgment  it  has  been  found 
to  be  without  practical  value;  indeed,  it  may  be  declared  to  be  injurious, 
as  it  exerts  an  unfavorable  influence  upon  the  patient'.^  mind.  It  is 
an  operation  which  has  been  abandoned. 

A  little  more  favorable  statements  may  be  made  in  regard  to  division 
of  the  Tua  deferentia.  Theoretically  its  effect  upon  the  prostate 
is  even  le&s  vuluabk-  than  that  of  castration,  for  it  has  been  shoun  that 
neither  the  testicles  nor  the  prostate  regularly  atrophy  after  its  per- 
formance. (See  Figs.  176  and  177.)  In  some  instances  shrinkage 
took  place;  in  others  it  did  not  occur.  In  order  to  prevent  the  vasa 
deferentia  from  growing  together  again  Isnardi  excised  a  portion;  the 
result,  however,  remained  the  same. 

The  results  obtained  in  practice  correspond  to  those  pven  by  exper- 
imentation. Vasectomy  has  no  clfcct  upon  the  size  of  the  prostate. 
Notwithstanding  tlu»,  however,  it  has  acted  bencricially  in  a  few  cases, 
and  for  this  reason  I  would  not  exclude  it  from  the  treatment  of  pros- 
tatic hypertrophy.  Primarily  it  is  important  to  bear  in  mind  that 
the  procedure  is  entirely  harmless,  and  that  it  can  be  done  under 
Schleich's  local  antcsthe^a  in  a  very  sliort  lime.  I  have  done  the 
operation  in  this  manner  twenty  times  and  allowed  the  patients  to 
go  home  at  once.  They  suffered  no  inconvenience  and  the  wounds 
healed  by  first  intention. 

The  operation  is  of  value  in  two  kinds  of  coses,  namely,  those  in 
which  epididymitis  develops  as  the  result  of  repeated  catheterization, 
and,  secondly,  ia  prostatismus,  which  has  already  been  described. 
The  frequently  recurring  and  painful  qiididymitis  is  pcnnancntly 
cured.  In  prostatismus,  in  which  increa.<)ed  desire  to  urinate  is  pre- 
sent  without  material  contraction  of  the  bladder  and  without  re^dual 
urine,  the  favorable  results  have  to  be  attributed  to  something  else 
than  diminution  in  the  sij-e  of  the  prostate.  We  are  led  to  this  con- 
clusion by  the  fact  that  the  benefit  often  ensues  within  a  few  days  after 
the  operation,  a  period  of  time,  of  course,  in  which  the  prostate  could 
not  have  undergone  contraction.    It  must,  therefore,  be  taken  for 
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gnuitcd  that  the  di\-ision  of  the  nerves  which  acootnptuiy  the  rssa 

deferentia  to  their  entrance  into  the  prostaU-  relieves  the  irritBtion. 
It  is  only  for  these  two  classes  of  cases  that  vasectoniy  can  be  recom- 
mended. 

D)vJ!40Q  of  the  entire  sperroatH:  cx>rd,  as  weU  as  the  tnjectioa  of 
zinc  chloride  into  the  parenchyma  of  the  testes,  both  of  which  hare 
been  advised,  are  to  be  condemned  because  they  arc  liable  to  produce 
gangrene  of  the  testicles. 

In  recent  limes  there  has  been  a  return  to,  and  an  attempt  to  improvx, 
the  more  formidable  operations  which  had  formerly  been  tried  in  a 
few  cases.    These  operations  are  complete  and  partial  proetatec- 


CoiWKtlra  tiMUt  strosM, 


Large  Mptum. 


Sin«U*«pia. 


P*pill»ry  I 
Fig.  176.— Prostele  of  a  hiD-gmwn  dog.    (GlonHuUr  luliulni.    Highl^r  ni««iuM.) 


tomy.  Panial  or  total  removal  of  the  prostate  has  been  attempted 
through  a  suprapubic  cystotomy  incision,  through  a  perineal  opening, 
and  al:<o  by  the  prerectal  route. 

These  operations  are  to  be  welcomed  as  a  decided  advance  in  the 
therapy  of  prostatic  hypenrophy  inasmuch  as  they  alTord  relief  in  a 
class  of  cases  not  otherwise  amenable  to  treatment.  They  are  not 
without  danger,  however,  and  therefore  should  not  be  employed 
indiscriminately  nor  undertaken  U^tly,  being  reserved  for  thos6 
cases  in  which  milder  measures  prove  futile. 

When  catheterization  fails  or  has  to  be  frequently  repeated  owing  to 
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smallness  of  the  bladder  produced  by  ihickeoing  of  Its  walls,  whco 
severe  cystitis  U  present  or  frequent  attacks  of  retention  oceur,  and 
when  a  case  is  not  suitable  for  the  Bottini  operation  then  a  radical 
operation  is  to  be  considered. 

The  one  selected  will  depend  upon  the  nature  of  the  individual 
case.  No  doubt  further  experience  will  result  in  better  knowledge  of 
the  exact  indications  for  the  two  recognized  procedures,  namely,  llie 
suprapubic  and  perineal  operations.     At  present  the  wdght  of  evidence 


MiucuUturc  of  tbe  >Utiina. 


Connective  liwue  •troaiu. 


Contncted  ducu. 
luaicD  obUieratcd 
«iid  recognUable 
only  by  (he  ttained  audd. 

Fig.  177. — pTMUte  of  a  (ull-KTown  dog  4)  raonilM  alier  double 
rueclomy.     [Highly  magnified.) 

seems  to  be  in  favor  of  the  former  for  the  majority  of  cases.  The 
functional  results  are  better,  the  complications  less  frequent,  and  a 
decided  decrease  in  monality  has  occurred  as  improvements  in  opera- 
tive lechnic  have  taken  place.  Statistics  formerly  showed  that  the 
mortalit)-  of  the  suprapubic  operation  was  considerably  greater  than 
that  of  the  perineal.  Thua  in  i86  cases  of  the  former  collected  by 
Deavcr  there  were  20  deaths,  or  a  mortality  of  10.75  P^^  ^*°'>  whereas 
tin  332  cases  of  the  latter  there  were  only  22  deaths,  or  &  mortality  of 
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6.83  per  Cent  Recrnt  sudsdcs,  howcx'Cr,  show  b  decrease  in  the 
monalily  of  the  su]>ripubic  opendon.  This  is  wdl  tUuatratcd  by 
Mr.  I*.  J.  Fn.-)-cr's  latest  publi&hnl  nrporl;  in  bts  &ist  too  cases  the 
monotlty  was  10  per  cent,  in  hbi  last  103  cases  6  per  cent.  These 
figures  arc  idgniJicant. 

To  trace  tlic  e\-oluiion  of  prostatic  surgery  would,  indeed,  be  interest- 
ing, but  in  a  n-ork  of  tliis  character  space  will  not  permit  it  to  be  foUowcd 
fn>m  its  ori^n  to  its  present  stage  of  de^'ek>pment.  Thereforeonly 
the  most  imponant  qxichs  will  be  mentioned. 

In  regard  lo  suprapubic  prostatectomy  the  fust  noteworthy  pro- 
cedure was  that  practised  by  Belficld,  of  Chicago,  and  McGill, 
of  L«ed».  These  surgeons  did  a  partial  prostatectomy  ihrouj^ 
suprapubic  and  trans\Tsical  incisions,  opening  the  bladder,  indsing 
the  mucous  membrane  over  the  prostate  and  then  remox'ing  the  ob- 
stnicting  portions  of  the  ^and  by  cutting  them  away  or  cnudcadng 
them  with  the  frngeis.  This  operation,  though  generally  known  as 
McGiU's,  had  been  performed  three  times  by  Bd&cld  before  McGiU 
operated  on  his  first  patient. 

I  practised  this  procedure  in  several  cases;  in  some  the  results  were 
gratif)'ing,  in  others  the  patients  died,  and  so  I  came  to  ooosider  il 
loo  sev-cre  for  the  majorit)'  of  prostatics. 

As  surgeons  gained  experience  with  tliis  operation  the  idea  of  enuc- 
leating the  ]>rostaie  in  its  entirety  was  ooncrtved  and  executed,  .\coord- 
ingly,  in  1895.  Dr.  Eugene  Fuller,  of  New  Yori:,  did  a  complete  enuclea- 
tion ol  the  gland  in  one  piece  through  a  suprapubic  and  transvesical 
indAJon,  nnd  then  drained  the  bladder  through  a  perineal  opening. 

A  iiimiUr  enucleation  was  also  pcrfonned  in  1897,  by  Ur.  F.  S. 
Walvon,  of  Boston. 

In  Kjoo,  Mr.  P.  J.  Freycr, of  London, adopting  and  modifying  the 
printiple  of  Fuller's  method,  began  the  scries  of  operations  which 
have  conneded  his  name  uith  suprapubic  prostatectomy.  He  has 
found  it  poHsIble  to  enucleate  the  prostate  in  its  entirety  in  almost 
ewry  inNtnnre,  and  lin.-*  shown  thai  perineal  drainage  is  not  ncccssniy. 
The  oxcrlleiii  n-dulls  which  he  has  obtained  in  his  large  number  of 
cases  hu\'e  been  referred  to  above. 

The  technlc  of  the  modem  operation  of  suprapubic  prostatectomy 
is  a*  follows:  After  the  bladder  has  been  thoroughly  washed  out  with 
hot  satlnv  or  boric  add  solution  and  about  four  ounces  of  the  fluid 
Irit  In  the  viscus,  the  soft  rubber  catheter  through  which  the  irriga- 
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lion  has  been  done  is  clamped  and  left  in  ^tu,  the  patient  put  into 
the  Trendelenburg  position,  and  the  bladder  exposed  by  a  suprapubic 
incision  from  two  to  five  inches  in  length,  uccording  a:^  the  patient  is 
thin  or  very  obese.  The  lower  end  of  this  incision  should  come  directly 
against  the  symphysis  pubis.  When  the-  bladder  is  brought  into  view 
two  retention  sutures  are  passed  through  its  outer  coals,  one  on  cither 
ude  of  the  line  through  which  it  is  to  be  opened;  or  the  viscus  may  be 
steadied  with  a  tenaculum  while  the  incision  is  being  made  and  also  tmtil 
the  prostate  is  reached.  (Plate  II.)  The  catheter  acts  as  a  guide 
to  the  urethral  orifice  and  lobes  of  the  prostate.  When  the  gland  is 
located  the  mucous  membrane  covering  one  lobe  is  incised,  the  linger 
introduced  and  enucleation  begun.  (Plate  III.)  With  one  or  two 
Angers  of  the  other  hand  in  the  patient's  rectum  the  prostate  is  pushed 
up  toward  the  enucleating  finger.  (Plate  IV.)  In  some  instances 
ihe  finger  may  be  passed  across  to  the  second  lobe  and  the  latter  re- 
moved through  the  original  indsion  in  the  mucous  membrane.  In 
others  the  membrane  over  the  second  lobe  will  have  to  be  incised.  As 
a  rule  the  prostatic  urethra  and  cjaculatorj-  ducts  will  be  divided. 
Deavcr,  from  whom  this  description  of  Ihe  operation  has  chiefly  been 
taken,  slates  that  he  con»ders  it  impos.'^blc  to  preserve  the  attachments 
of  the  ducts.  After  the  enucleation  has  been  completed  the  cavity 
formed  by  removal  of  the  prostate  is  irrigAled  with  hot  saline  solution, 
and  if  hitmorrhagc  per^sts  b  packed  with  gauze  and  the  vesical 
mucous  membrane  forming  its  roof  .sutured  over  the  gauze.  One 
end  is  left  long  and  brought  out  through  the  suprapubic  wound  so  as 
to  facilitate  its  removal  (Deavcr)  (Plate  \'). 

Drainage  is  provided  by  a  long  rubber  tube  passed  into  the  bladder 
and  connected  with  a  bottle  or  jar  containing  an  antiseptic  fluid.  A 
sterile  gauze  dressing  is  cut  so  as  to  fit  around  this  tube,  which  is  held 
in  place  by  a  stitch  through  the  skin.  It  is  left  in  the  bladder  from 
tu-o  to  six  days. 

The  bladder  should  be  irrigated  regularly,  at  first  through  the  supra- 
pubic wound,  Inter  througli  the  urethra. 

In  regard  to  the  perineal  operation  it  may  be  stated  that  in  cases 
in  which  the  gland  is  hard  and  fibrous,  and  does  not  project  upwards 
into  the  bladder  for  any  distance,  it  may  probably  be  better  removed 
by  this  method  than  by  the  suprapubic. 

The  perineal  operations  as  first  practised  were  partial  prostatec- 
tomies, the  obstructing  portions  of  the  gland  being  removed  thm 
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ft  mediin  pcrinrui  incuion.  This  method  hu  been  largely  pnctised  by 
GoodfeUow,  of  San  Franctsoo,  who  finally  came  to  do  a  compiete 
entK'lriilion  ihmugb  ihla  (odaion. 

In  order  to  fun  Ih-iict  access  to  (hr  gland  and  facUitalc  itii  romplcte 
removal  variouii  other  inci»iom  hnt-e  been  devbed.  Chief  ntnimj 
Ihcte  may  be  menlioned  ibe  transverse  curved  indsioo  advocaMd 
by  Proust  and  Albarran  and  the  inverted  V  tndaion  at  Young. 

The  Icchnic  of  the  operation  as  practised  by  the  latter  sur]geon  ia 
aa  follows:  The  patient  'a  placed  in  the  exaggented  lithotomy 
)>osition  and  an  inverted  V-shaped  incision  (Plate  V(),  och  branch 
of  which  in  about  two  inches  long,  is  made  through  the  superficial 
structures  of  the  pt-rincum.  The  deep  tissues,  except  the  cenin]  ten- 
don and  the  recio-urcthral  muscle,  are  divided  by  blunt  diseccdoo. 
The  membranous  urethra  is  then  opened  on  a  grooved  staff,  its  cdgca 
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drawn  apart  with  forceps  or  suture*,  and  the  prostatic  tractor  (Fij 
178)  introduced  and  opened.  (Plate  VI)  By  making  iractic 
with  this  instrument  the  gland  is  drawn  into  the  wouitd.  \\'hcn 
has  been  broU|{ht  well  into  view  an  incision  is  made  through  each  lat 
era!  lobe  parallel  with  and  as  deep  as  the  urethra.  (Plate  Vll.) 
capsule  of  the  gland  is  then  separated  by  blunt  dissection  and  tl; 
urethra  is  also  LsoUted  in  the  same  manner.  Deep  enucleation  is  . 
complished  with  the  tinger. 

"  If  a  medium  lobe  or  bar  is  present,  it  can  generally  be  remove 
by  engaging  it  with  one  blade  of  the  tractor,  making  traction  an 
rotating  at  the  same  time.  This  will  generally  cause  the  lobe  to  pr 
sent  in  the  left  lateral  cavity  (Plate  VIII),  where  it  can  be  engaged] 
with  the  small  lobe  forcei»,  or,  if  it  is  too  small  for  these,  by  someJ 
small  toothed  forceps,  and  tnuncleatcd  or  cut  away  with  scissors. 

"If  it  is  too  small  to  be  engaged  with  the  blade  iclor,  *' 
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Fig.  I.— The  invertrd  V  cMtanrout  li>rl«loa.    (Young.) 


Fig.  3. — 0|>cnln][  ul  unthra  on  anund,  pTop«nMry  l»  ' 
duciion  of  tractur.    (Voung.) 
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Tnictur  intKiducrd,  Uadra  teparatnl,  uactioii  modeVjqiwing  poH«Tior 
■urfMC  of  pnMUtc.  Incinoiu  in  c^iwule  on  racli  ildr  of  cjaculntorjr 
ducts.    (Younf.) 
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Sfaowirig  lvrlinii]Uff  fit  delivery  of  uiiddlv  lolie  iaw  cavity  i4  lo(l  LtlcfAl 
lobe.    (Vouni^) 
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niedUn  k>'' 


.iruil  <it  iraclor  lo  (lr*wi  down  inull 
iijr      (Yoong.) 
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instrument  may  be  removed  and  (he  iadex-Qo};cr  of  the  left  hand 
inscrtcc]  through  the  dilated  urethra  and  uKcd  as  a  tractor,  as  shown 
in  Plan-  IX." 

In  this  o[>cralion  a  bridge  of  tissue  coniainini;  the  urethra  and 
ejaculaiory  duels  is  preserved.  Occasionally,  however,  a  fibrous 
median  lobe  is  present  which  cannot  be  removed  by  forcing  it  into 
one  of  the  lateral  cavilii's  with  a  blade  of  the  tractor  and  ihen  it  is  neces- 
sary to  cut  through  the  capsule  covering  the  duct»  and  destroy  them  in 
the  removal  of  the  obstruction.  The  lateral  cavities  are  packed  with 
gauze,  a  double  cathelcr  inserted  into  the  bla<)(ler  and  fastened  to 
the  skin-wound  by  a  suture  and  continuous  irrigation  begun.  The 
di\-ided  t-nds  of  the  levator  ani  muscles  are  united  with  a  catgut  suture. 
The  drain  is  removed  on  the  second  day. 

Dr.  Voung  has  had  good  results  from  this  operation  in  a  considerable 
number  of  cases,  his  last  publislicd  report  being  based  upon  svvcnty- 
fivc. 

In  regard  to  the  mortality  of  the  perineal  operation,  the  statistics  of 
Proust,  based  upon  a  collection  of  813  cases,  show  a  mortalit)'  of  7,63 
per  cent,  which  is  somewhat  higher  than  that  baaed  uiwn  smaller 
series  of  recent  cases. 

.^mong  the  seriuebc  of  the  perineal  operation  may  be  mentioned 
perineal  and  rectal  listulre,  incontinence  of  urine,  epididymitis,  impo- 
tence and  contraction  of  the  neck  of  the  bladder.  In  410  cases  studied 
by  Escat  perineal  or  rectal  lisItJje  were  present  in  over  8  per  cent 
and  permanent  incontinence  in  over  3  per  cent. 

The  prostate  has  also  been  attacked  by  the  combined  suprapubic 
iinci  perineal  routes.  Thus  Nicoll  opens  the  bladder,  incises  the 
perineum  down  to  the  prostate,  and  then  jiushea  the  gUind  into  the 
perineal  wound  by  pressure  exerted  upon  it  through  ihc  bladder.  He 
docs  not  open  the  urethra. 

Samuel  .Xlexandcr  performs  suprapubic  cystotomy,  opens  the 
urethra  on  a  grooved  staff  from  the  bulb  to  the  apex  of  the  prostate, 
pushes  the  gland  down  into  the  wound  through  the  bladder,  enucleates 
it,  and  then  introduces  both  a  suprapubic  and  perineal  tube.  'Ilie 
former  is  removed  on  the  fourth  day,  the  latter  on  the  seventh.  The 
bladder  is  irrigated  daily. 

The  general  indications  for  any  radical  procedure  have  already  been 
stated.  The  dangers  are  naturally  greater  when  the  patient  is  old 
and  debilitated,  affected  with  sccondao-  complications,  or  subject  to 
a4 
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nor  nU  1WMIA«   OLAXP. 


4pneal  wicrio^dcnMii.    AdvMoed  mhI  Ahmc  i»  a 
«rideb  ntMl  «lmjr«  far  acoofdid  dnc  am^Hwrfit. 

FliMUy  wc  cotnr  to  «  cooMdoalioB  uf  tbr  Bottini  oper 
■ikm,  mth  n!;N»i*  of  w-tuch  mcdiad  (Heimtim  ha*  beeo 
Aoodod  duiinK  tix  U»i  itsi  vnn.  la  iKt«  thuutit  pub- 
ttibed  bit  OK-tbud  uf  galvAiKi-utuBlk  tocuiuo  uf  the  \m» 
Utr,  ud  tai«r,  •!  voricHU  owdtcsl  coapoMs,  n^Mincd 
feod  Uudcd  (be  nsultt  br  oUabwd,  willMnit.  homerer. 
Mwcsodini;  in  awakadoK  a»y  iatCRM  la  Ifar  optvttioa. 

Frrudi»bur){>  w1h>  LtD]jtwt<I  tlw  uuinttneot*  lacd  ia 
lJUi>  pnxWurr,  wju  du-  finl  lu  attra*:!  Moinw  atinitfaai 
to  li,  lutd  titux  hi*  (imc  ii  ba*  twts  tiiod  andttudied 
cvt-fywhcw. 

liu'  o|>eraUao  b  b  ically  a  modification  uf  the  ok) 
Mt^ivf  aod  rivJaU-  o|Ktviion«,  wbicb  coPibtwi  ia  cuttblC 
out  a  i^i*  ■'(  lilt'  jin^iaii-.  Hottini  Mnigbt  lo  accocajiBah 
tbr  Munv  mull  wilb  ihr  icalvaoo-cauiitic  iodior  atkd  at 
tlw  •ajw  time  U-Mi-n  (hr  danmvT  uf  harmorriiagc. 

71u-  i)Qn»(ru<  liun  uf  iW-  joMrumciU  U  shown  ia  Fijc- 
171J.  'Ilw  |ili>iijio-indium  blade,  wlurfa  ih  amccaled  io 
(h«'  »hiift  A\iiing  ihr  fniiwtunion  of  ihr  iaMrutneol,  b 
bnnifClir  out  of  th*'  U-ak  l>y  luminK  a  mttw  at  the  haodlc. 
In  a  iiiiii)iii-r  similar  u>  ttuit  in  w*bi<b  the  malv  Uadc  of  a 
lilluMrili-  u  wiihilraw-n  fnicn  ttu-  frntatr  bUdf>.  Thr  plaii 
niim  Itliuli-  ix  )ii-uU'(1  Uy  a  Mitiox  lialtrr}",  a  currait  of 
old  wuu-f  flu»>  lM-tW(.-cn  rh<-  tJadc  and  ihc  nbuft  to 
kmip  the  laitL-r  from  ImominK  hot. 

'I'hr  Ciiimir  of  the  uftrralirKi  is  vt-r)'  ikim|ilc.  Il  can  br 
donr  undtT  total  nnm-lhwia,  but  I  ailviw  ihi-  um-  of  a 
Kcni'ml  uliamtlirlii  bct-aUM-  I  nMihidi-r  thoruuifh  burning 
Hilvuiiiat{(-'"u»,  and  Ihb  b  pooriy  bonu-  whoi  only  lrK»l 
aiimlliiiiia  !•  tmiilDvcd.  Tlic  Madder  Eh  cmiititxl  and 
then  pittily  dbiimlirti  wjlh  aJr  [or  fluid];  ihc  imtrumcnl 
U  Ihun  (wkM-d  into  ihr  bladder  ihr  ttame  as  a  metal 
iulhi:liT,  ihi-  bruk  turned  downwanb  and  Inicnilly  and 
liniiiKliI  I'lrmly  oKulnH  (lit'  (imjix-tinK  liitMiiitf.  The  best 
lilntt  In  make  iIip  fnnniim  hav  bem  [ircvlously  dcterm- 
(nnl  by  t-yntaiK-opit.-  cxiiminnlion. 

Thu  knife  ithoiil'l   lie   whiu-  hoi.    Tlif  tUsu 


Riftimi'ii  fmM< 
lal!i'  iniiior. 

b«  btimcd 
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slowly,  icn  minules  being  consumed  for  each  cui;  one  incision  h  made 
downward  and  to  the  right,  one  downward  and  to  thv  left,  and  one 
diri'ctly  downwani;  an  upward  incision  should  never  be  made.  Tlie 
cut  mu5t  not  be  too  long.    .\s  a  rule  j  cm.  [i  I  inches]  vrill  suffice. 

.\  finger  should  be  placed  in  the  rectum  and  the  lip  of  ihe  inftiru- 
mcnt  sought  for  bchitid  the  prostate.  The  instrument  must  be  held 
close  agujnst  the  prostate,  which  is  best  done  by  keeping  the  handle 
somewhat  elevated;  it  must  also  be  kept  6xed  so  that  the  beak  will 
not  slip  into  the  urethra.  A  catheter  is  introduced  and  fastened  in 
place  after  the  operation  if  complete  or  seriuus  incomplete  retention 
hud  previously  existed. 

The  important  questions  which  arise  concemiog  this  opcralioQ  ar^ 
lirst,  what  results  are  obtained  by  it:  second,  what  are  its  dangers;  third, 
should  it  be  employed,  and  if  so  in  what  cases.  These  (|uestions  have 
been  answered  differently  by  dilTerent  surgeons.  At  first  surgeons  wcte 
generally  enthusiastic  over  it.  The  results  were  apparently  brilliant. 
Gradually,  however,  more  and  more  bad  results  followed  its  employ- 
ment, so  that  its  value  fmally  came  to  be  judged  rooa-  calmly.  I 
withheld  my  opinion  sis  years  so  that  I  might  be  able  to  speak  from 
experience.  .'\s  I  have  now  pcriormed  the  operation  thirty  times, 
and  as  it  is  a  comparatively  new  procedure,  in  regard  to  which  personal 
experience  counts  for  coiwidcrablc,  1  will  express  solely  my  own 
pergonal  views  concerning  it. 

If  wc  .adhere  lo  the  above  mentioned  classification  of  cases  into 
those  associated  with  retention  and  those  of  prostatismus  without 
residual  urine,  it  is  plain  that  the  operation  is  suitable  only  for  those 
of  the  first  class.  Three  cases  of  prustatismus  whirh  I  operated  on 
were  made  worse,  the  [>ainful  urgency  of  urination  being  increased 
instead  of  diminished.  From  the  day  of  operation  until  six,  nine, 
and  cighlcen  months  afterward,  respectively,  more  severe  pain  was 
experienced  than  had  ever  been  present  before.  It  was  felt  in  the 
penis  and  also  in  the  rectum. 

These  olw.er\'ations  are  entirely  in  accord  with  the  ihenrctical 
considerations,  .\llhough  the  prostate  is  enlarged  in  prosiatismus, 
no  obstruction  great  enough  to  prevent  the  patient  emptying  his 
bladder  is  present.  It  is  self  eWdent,  moreover,  that  the  burning  of 
one  or  more  grooves  in  the  enlai^'d  pmslale  will  incrca.sc  the  nertxius 
trritability  upon  which  llic  condition  largely  depends.  Therefore, 
in  these  cases  the  Hottini  operation  is  coniraindicatcd. 


I..  .. 


nm  »  ^n^  mm  '4 
U-     '         -thttftftm  fmimad  JMwir  irfnhi,    Ob  aoBac  «<  tbm 
fr'r  tfM  vfMi  ofmntkm,  vhfeli  «m  pofocBcd  m  dK  ormJ 

Irnrn-*!  'l^tt-  (•«(kTt(  Iwrjunr  «<a]ur  tb^  bf  Akj.  Bm  tcmpcniufc 
rfiffMt'cvt  wmuui^  ihi-  (tittc  ww  unall;  nothing  abnocnu)  couldbe 
/frttffl  Iff  On-  atfUimtfi  nflH  rmum.  Four  cUjn  After  opcraboD  he 
«(|*'l  '<f  lioftrl  (Hlliirt', 

f  hii  nminmI  ilfNlli  riMiillHl  (mni  faKDMirhac*.  Al  first  the  opcr> 
H^\m  *t>t'tnni  Ui  Imv"  Intn  «iu<n.iiftil.  Nu  Ijln-ilintf  occurred.  On 
tiff  tltli'l  till)'  II  miilili'ft  iiihI  li)f-x|)li(iil*Ic  lurtnorrhAft''  occunvd,  which 
Wll«  lit  lililt-lll  IIm(  It  iiMlmlnl  lh<>  mthrti-r  with  cbt».  With  difTicult)- 
lllli  I  llllli'iMl'  WHO  hi<|il  Uvv.     At  Ihii  i-x|ilnili»n  of  four  <\ay*  the  hiccding 
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cesspd,  but  in  tho  meaniinit-  the  patu-nt  hiid  become  so  weak  and 
ana-niic  thai  he  died  on  ihc  dghth  day  after  operation. 

The  third  pulienl  was  killed  by  sepsis  n.'aultin^  from  phlcfjmonous 
indammalion  of  the  cut  surface  in  the  prostate.  He  was  old  and 
feeble  and  suffered  willi  complete  retention  of  urine;  catheterization 
was  difficult.  The  protitatc,  especially  the  middle  lobe,  was  of  immense 
sixe   (Fig.    180):   the  bladder  was  much  inflamed  and  tilled  with 


MMdtebtx-. 

Bcaiitningar  (n 
cuioti  in  mid- 
dle lobe, 


Pidegmonmi  ulcsr- 
Ulon  exivndiflt 
into  mnntaninoos 
urethra. 


Kin.  iSo.— Very  luRC  hjiH-ntiitiliird  pruttU*  opcnl«d  uii  liy  Itutlinl't  nirlboiL 


purulent  ammoniaoil  urine,  and  the  pehis  of  the  kidneys  was  filled 
with  pus. 

The  fourth  deatli  was  also  due  to  sepsis.  In  this  case  the  bladder 
was  punctured  for  the  purpose  of  introducing  Ihc  cystoscopc  so  that 
the  incision  made  by  the  Boliini  knife  could  be  ««en  and  guided.  Tliis 
method  was  recommended  by  Hurry  Fenwick,  of  London,  and  Kniskc, 
of  Freiburg.  Autopsy  revealed  an  abscess  in  the  pdvic  connective 
tissue.    The  BotlinI  incbion  was  covered  with  a  healthy  eschar  and 


3S8  DISEASES   OF   THE   PROSTATE   GLAND. 

there  was  no  evidence  of  innammation  or  suppuration  around  it. 
This  fatality,  therefore,  is  to  be  attributed  to  the  vesical  puncture  rather 
than  to  the  Bottini  operation. 

If,  after  these  statements,  we  come  to  define  the  indicatioas  for 
the  Bottini  operation,  the  following  considerations  are  in  place. 

When  an  operation  is  recommended  for  the  relief  of  a  condition 
in  which  vital  indications  for  its  performance  are  not  present,  it  is 
for  the  reason  that  non-operative  measures  are  ineffectual,  or  because 
it  is  feared  that  the  condition  will  become  worse  and  more  difficult 
of  control  if  allowed  to  progress  without  interference. 

Such  operative  interference  is,  of  course,  justifiable  only  when  it 
offers  at  least  a  reasonable  chance  of  improvement,  or  when  it  does 
not  entail  too  great  danger  to  life.  What  relation,  now,  does  this 
question  bear  to  hypertrophy  of  the  prostate,  and  particularly  as 
concerns  its  treatment  by  the  Bottini  operation  ? 

First  of  all  the  fact  must  be  borne  in  mind  that  many  prostatics 
having  chronic  retention  of  urine  enjoy  the  best  of  health  and  attain 
an  advanced  age.  The  state  of  their  health  depends  upon  the  capacity 
of  their  bladder.  Transitory  exacerbations  can  always  be  overcome 
and  thus  do  not  enter  the  question.  If  the  bladder  is  capacious, 
holding  from  J  to  i  litre  [i  to  2  pints],  the  patients  usually  do  not 
need  to  be  catheterized  more  than  twice  a  day,  or  they  may  catheterize 
themselves.  By  this  means  the  bladder  is  fully  relieved,  and  the 
patients  are  disturbed  neither  during  the  day  nor  at  night. 

Such  patients  naturally  have  no  desire  to  submit  to  operation, 
and  the  surgeon  surely  cannot  do  otherwise  than  apj)rovL'  their  atti- 
tude, especially  when  they  have  enough  spare  time  to  ]>raclise  catheter- 
ization with  the  utmost  care  and  caution,  thereby  obviating  the  danger 
incident  lo  this  procedure. 

To  recommend  operation  to  ihem  because  there  is  a  jHJssibilily  of 
their  condition  becoming  worse  would  be  inad\  isablc  for  two  reasons. 
In  the  first  place  many  of  my  patients  have  reached  or  passed  the  age 
of  eighty  on  catheterism  with  entire  comfort  so  far  as  the  urinary-  tract 
is  concerned;  it  cannot  be  asserted  that  these  cases  of  chronic  retention 
will  ]>rogrcss  to  the  bad,  and  on  the  other  hand,  it  cannot  be  affirmed 
that  they  may  not  become  worse  after  a  Bottini  operation.  It  can  no 
more  be  expected  that  partial  cauterization  of  the  prostate  will  arrest 
the  formation  of  new  tissue  than  it  can  be  assumed  that  fibro-my- 
omatous  or  adenomatous   overgrowth   will  not  progress  and   cause 
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enlargement  of  ihe  ^and  when  left  undisturbed.  Accordingly  no 
change  for  the  worse  may  Uvke  place  when  operalion  is  noi  done, 
while  ii  may  occur  after  operation  has  been  done.  Therefore,  in  this 
class  of  cases,  operation  i>.lioul(l  not  be  advised. 

It  is  different  when  the  bladder  is  soiall,  or  when  catheterization  is 
vtxy  dilTicuh.  In  the  first  instance,  because  of  the  patient's  inability 
10  empty  his  bladder,  the  catheter  has  to  be  usitl  from  six  to  ten  times 
in  twenty-four  hours,  or  even  oftencr.  This  is  a  great  discomfort, 
causing  irritation  of  the  urethra  and  increa^ng  ihe  danger  of  infection. 
If  it  is  diflicult  to  insert  the  catheter,  or  if  exacerbations  take  place 
which  make  its  insertion  impossible  without  repealed  trials,  then  life 
becomes  wretched,  and  we  arc  warmnted  in  concurring  with  the 
patient's  wish  to  be  freed  from  cathetcr-Ufc. 

Operation  is  also  indicated  in  those  patients  who  are  subject  to 
fretjuent  atlacks  of  aaitc  retention  of  urine.  The  more  fR-quently 
retention  develops  the  more  certain  is  the  patient  to  acquire  cystitis. 
As  is  well  known,  too,  nothing  predisposes  to  infitlion  more  than  the 
reduction  in  pressure  which  takes  place  after  ihe  bladder  is  fiiM?d  from 
complete  retention.  These  attacks  can  often  be  lessened  by  careful 
living,  attention  lo  diet,  keeping  the  bowels  free,  and  avoiding  excesses, 
but  there  are  cases  in  which  the  congestion  of  ihe  prostate  is  so  great  that 
Ihe  atlacks  of  retention  fre(|iicntly  recur.  The  more  diflicult  tatheler- 
izatioR  is,  the  stronger  is  the  indication  for  0)icration  in  these  cases. 

The  dangers  of  the  operation  constitute  its  chief  contraindications. 
1  learned  from  my  o^to  casi-s  thai  haemorrhage  and  sepsis  have  to  be 
taken  into  account. 

It  the  patients  arc  very  feeble,  affected  with  arteriosclerosis,  and 
suffer  from  chronic  urinarj-  fever,  they  will  not  tolerate  the  slightest 
interference.  The  Itottini  operation  is  too  severe  for  Ihcm,  they  die 
after  it,  as  f  have  had  occasion  to  observe  in  my  own  and  other  cases. 
It  18  true  that  they  do  not  live  long  even  when  no  interference  is  prac- 
tised, but  they  last  lonfj;er  ihjin  when  they  are  operated  on.  Pyelitis 
or  pyonejihrosis,  if  uniialL-ral,  constitutes  no  contraindication  to  the 
operation,  for,  as  Is  known,  persons  with  these  affections  may  live  a 
long  time.  When  both  kidneys  are  invnalved,  however,  we  should 
not  operate. 

The  danger  of  htemorrhagc,  which  may  occur  cither  during  or  after 
operation,  is  not  to  be  underestimated.  It  is  of  great  con.scc}uence 
because  it  sometime*  cannot  be  arnstcd,  styptics  and  the  permanent 


aihrtrr  oftrn  ptQvinit  a(  no  mil;  rvm  opcrmtii-c  inca»ura  do  m 
inrariabW  conlnil  ii.  Nciihrr  bj'  the  «upi«puhic  oor  pertDal  upo 
•Iktu  U  it  alwsyt  poMiblc  to  iiuBiMn  Ihc  praMale  •uffidcatK  » 
oOBtto)  the  bimlinit.  I  have  iccxi  caua  of  ptoMadc  luBBorrhip^ 
nUdt  could  not  be  atancfacd.  Thctc  hKnunhngo  may  occur  dniim 
the  opcntion.  or  tficnnutU,  wbea  the  ilouffh  wpvnta.  The  iw 
are  preventable  if  pnpcT  caM»  art  kdcctnl  for  opcratiaa  and  iht 
nuiL-ruuuian  be  thumuith  and  protiacinl.  Pmper  auca  are  ibur 
which  have  kbuwn  no  tcodcocy  to  tievtrt  ha^niorrluigc.  Potlenti  wtai 
show  ^uch  a  Icndenc)- 1  consklcr  to  be  very  poor  subjects  fur  the  Bollim 
ofiernlion. 

As  already  stated,  the  manner  of  caulerixation  is  imiMirtani.  Witb 
the  knife  al  a  white  bni  four  minutn  &boulil  be  roosunied  in  bunuiu 
one  reniimeitT,  at  which  rate  Iwdvc  minutes  will  be  rvquiml  for  as 
tocisfon  three  cmtinivlres  in  length.  The  tndsor  iJiould  be  healed 
to  a  white  heal,  because  the  moisture  of  the  tiraiMsi  will  rvtlucc  it  ut 
a  n?d  heat;  if  it  be  heated  only  to  a  glow  bcfoR  it  isintruducof  ii  wi]] 
not  remain  ml-bot,  but  will  bcromc  conHiUcniliiy  cooled,  with  the 
Rsult  that  there  is  danger  of  tearing  instead  of  cleanly  dlWding  th« 

Although  bKntoTThagc  during  operation  can  be  prevented  bv  the 
means  abo\-e  mentioned,  there  is  no  way  in  which  bleeding  con  be 
guarded  against  when  the  c^rhar  separates;  I  have  repeatedly  seen  it 
occur  under  thb  drcumstance. 

Finally,  sepsis  ronstitutcs  a  great  danger.  The  instrument  can, 
of  course,  be  sierilizt-d,  but  if  the  ptienl  ha»  u  purulent  cystitis,  the 
surface  of  the  wound  is  bound  to  be  balhcd  with  septic  fluid.  We 
should  not  be  deceived  in  regard  to  this  condition.  In  such  cases  It 
is  imperative  to  previously  cleanse  the  bladder,  and  if  posiiible  lo 
inslilule  tonlinuoiis  calheterizaiion  and  employ  irrigittions  of  .silver 
nilrute.  If  the  cystitis  carmot  be  bettered  by  these  means— which 
seldom  happens — then  it  is  better  not  to  operate. 

The  dirt'ct  dangers  of  the  operation,  namely,  burning  the  wall  of 
the  bladder  or  rertum,  and  injury  lo  the  mcmiiranou^  urethra,  1  con- 
sdcr  of  slight  importance,  as  I  also  do  the  danger  of  dribbling  of  urine 
after  the  operation.  Proper  technic  overcomes  these  dangers.  In 
my  cases  none  of  them  occunxxl. 

I  managed  my  cases  In  acrordancc  mih  these  principles.    I  caimot 
say  that  the  results  are  brilliant,  but  yd  some  cases  were  cured  and 
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many  relieved.  Tlicrffore  1  am  iin  iidvocale  of  Ihc  operation  in 
selected  cases.  On  ihc  other  hand,  1  do  not  fail  to  recognize  its  dan- 
gen,  and,  above  ail,  to  realize  that  its  results  are  altogether  uncertain. 

For  these  reasons  I  conadcr  it  unjustifiable  to  advise  the  operation 
in  the  early  stages  of  the  disease,  at  a  time  when  the  urine  is  clear 
and  only  a  slight  residuum  is  present,  as  in  this  stage  the  patient 
experiences  little  trouble;  in  the  first  place  we  do  not  know  whether 
(the  operation  «tII  help  him,  and  in  the  second,  we  cannot  tcU  but  what 
'he  may  continue  to  the  end  of  his  days  in  an  equally  good  condition 
without  operation.  Finally,  even  when  the  operation  proves  of 
benefit  it  docs  not  guard  against  recurrence,  as  the  gland  may  con- 
tinue to  grow.  1  ha^'c  seen  several  such  cases.  By  a  second  operation, 
however,  it  will  often  be  {jossible  to  alTord  the  patient  relief  again. 

From  the  above  account  it  will  be  seen  that  the  treatment  of  hyper- 
trophy of  the  prostate  is  a  ver)-  satisfaiioiy  undertaking  for  the  sur- 
geon who  is  thoroughly  convcniant  with  the  nature  of  the  disease  and 
understands  how  to  individualize.  Those  pro&lalics  who  cannot  be 
helped  constitute  the  minority;  the  majority  can  be  rclie%-cd,  cither  by 
or  without  operation,  according  to  their  condition. 


TUBERCULOSIS  OF  THE  PROSTATE. 


Tuberculosis  of  the  prostate  usually  atlects  young  adults,  rarely 
children  and  old  men.  .\s  in  most  other  tuberculous  diseases,  hcrcd- 
ilary  prcdispoijition  has  to  be  assumed  in  explanation  of  ihc  develop- 
ment of  tliis  malady.  Although  we  are  as  yet  unable  to  explain  the 
exact  nature  of  this  hereditary-  influence,  the  fact  remains  that  many 
young  persons  in  whom  there  is  no  apparent  cause  for  the  develop- 
ment of  disease  are  taken  ill  with  an  afTectlon  the  diagnosis  of  which 
is  at  first  obscure,  but  which,  as  it  piogrcsscs,  proves  to  be  tubcrculoius 
of  the  prostate.  If  the  bJstori,*  of  such  pet^n&  be  investigated  it  will 
be  found  that  they  belong  to  tuberculous  families.  Wingcrt  states 
explicitly  that  the  prostate  seems  to  afford  a  particularly  favorable 
soil  for  the  growth  of  infective  microorganisms. 

It  is  easily  conceivable  that  tuberculosis  will  break  out  more  readily 
in  those  having  the  above  mentioned  hereditary  prcdisiwsition  when 
they  have  sustained  some  injury  to  the  genital  tract.  \  prominent 
cause,  and  one  the  imimrtanar  of  which  was  for  a  long  lime  not  suffi- 
ciently recognized,  is  gonorrhwa.    1  have  seen  numberless  cases  of 
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tBDpBital  tubcnulcMb  involving  tbe  iirwlotc.  the  »oil  for  ibrdcrdiv 
ronu  ot  wbkb  had  b«n  pnrpam]  by  a  loog^atidinR  Rnncwrim 
GonorrtuM,  apcdally  ihc  chraoic  (orm— which  mijeht  wdl  be  oiori 
eternal— fa  nimiUr  in  effect  lo  an  injury,  which  in  the  pnditpw<! 
iavoa  ibc  de^Tlopment  o(  lubcnrulowft  of  th«  KcnitAl  tratt  jtui  v  t 
doe*  in  other  ontan^  o(  the  bod^.  It  hju  004  brtrn  pmvnl  ihai  cxtraa 
ia  vcaery  or  mauuthatkin  arr  catuc*  n(  rubcnrukMi*  of  the  pmaa» 
in  pcnou  who  have  no  hereditary  loidmcy  to  iubcn:ulouf<  ditmc, 
and  such  a  theory,  marmver,  t»  not  nmfirmwi  by  dinicKJ  '•jqM-rimtT 

It  is  conceivable  that  tul>rrclr  baalli  may  pun  acveav  to  the  anacj 
fuMifpi  Irom  without,  either  (mm  cohnbiiatioo  *-ith  ■  lubcreulou* 
penoo  {CorortJ  or  throunh  Infected  ralhetct*,  althouf^h  »«ch  occbt- 
rcnccs  are  rare  lo  compariaon  with  infection  through  the  blood  or 
Ijrmph-Mrcams. 

This  WW  is  conobonilcd  by  the  cinrumsUincc  thai  pruMatic  lul 
culoeis  seldom  ocvun  or  rcnuiinn  aa  n  cttntincl  an<l  isolatecj  d 
There  are  almost  always  tubercular  lesions  in  oibcr  pans  of  tbc  bodv. 
It  is  either  preceded  by  phthisis,  or  d^.-  renal  Itibcrculoeis  is  ibr  nii- 
mary  disease;  the  morbid  process  i<>  cither  rarrict)  lo  the  pro»taic 
by  the  blood,  or  reaches  it  by  direct  dceccnl  (rom  the  kidnc_vs  to  t 
bladder.  In  other  ra»cs  tuberctilous  cf^dymiiis  appears  u»  the  tint 
tnanifrMatton  of  disease,  the  prostate  and  seminal  vc»dca  becuminE 
inralvcd  aftrrwants.  The  latter  urxans  are  very  often  affected  wit! 
the  |m>»late.  In  short,  few  cases  ha\x-  been  observed  in  which  autonsr' 
showed  the  prostate  alone  to  be  afTe«ied.  The  work  of  Jani,  who 
found  tubercle  bacilli  in  the  testes  an<)  undiscased  prostate  of  the 
subjects  of  phlhi<J!>..  arc  important  as  showing  ihi-  rciidinesA  with  which 
infective  mi<  fWirnanisin-.  take  up  their  abode  in  the  latter  orgjin. 

Pathological  Anatomy.    The  prostate  is  sometimes  enlnrKod  andj 
sometimes  decreased  in  size,  according  10  the  manner  in  which  the 
]iathie  process  manifests  itself.     In  this  resmxt  it  is  wdl  to  discrim- 
inate between  tuberculosis  of  tbe  prostate  and  tuberculous  pros- 
tatitis.   In  the  fii^t  condition,  which  is  rarely  obsen-ed  at  autopsy, 
i^oliited  nodules  are  found  in  the  acini,  ihen^  Ix-in^  no  changes,  or  at 
moKi  only  slight  alterations  in  the  surrounding  tissue;   whereas  in 
proettatitis  tbe  alterations  ordinarily  observed  in  this  condition  are 
plainly  discernible.    These  changes  consist  in  an  erujition  of  tubercles, 
at  first  isolatcti,  later  conllucnt,  which  punue  ihc  same  course  as  they 
always  take  in  other  parts  of  the  body.     In  the  early  staj^-s  there  are 
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gray  nodules  in  the  ibsuc  surrounding  thv  udni.  toj^hcr  wilh  an 
iafiltraiion  of  round  ccUii  and  some  giant  and  cpiihclioid  cells;  lalcr 
the  center  undergoes  caseous  degeneraiion  and  the  whole  tubercle 
Mfteiu,  the  dead  cellular  elements  becoming  ronvertc<l  into  a  thick, 
greasy,  caseous  mass.  These  small  cuseous  collections  are  surrounded 
by  a  /^ne  of  infiltration.  The  tubercle  bacilli  are  particularly 
abundant  between  tlie  epitlieliiun  and  its  underlying  connective 
tissue.  The  tubercles  arc  more  common  toward  the  periphery 
of  the  Kland  than  they  are  near  the  urethra  (ihe  cxccntric 
form  ot  'Iliompson  and  Guyon).  The  countless  number  of  these 
small  foci,  which  increase  in  size  and  communicate  with  one  another, 
cause,  in  conjunction  with  the  reactive  inflammation  to  which  ihey 
give  rise,  considenible  enlargement  of  the  gland.  Its  surface  becomes 
uneven  and  tubercutatcd;  as  to  consistency,  hard  and  soft  jiorlions 
alternate  with  one  another. 

In  addition  to  caseation,  the  most  common  pathic  process  which 
occurs  in  tubercles,  purulent  disintegration  may  take  place,  as  the 
result  of  which  abscesses  arc  formed.  The  number  of  abscesses  de- 
pends upon  the  extent  of  the  destruction  which  takes  place.  In  the 
more  advanced  Mages  of  ihc  disease  these  purulent  collections  coalesce 
and  form  one  lar^  tuberculous  abscess  which  destroys  more  or  less 
of  the  substance  of  gland. 

Even  when  considerable  altcralion  has  been  produced  by  caseation 
and  suppuration  of  many  tubercles  a  relative  cure  may  yet  take  place. 
The  contents  of  the  suppurating  and  caseaiin^  ca\ities  becomes 
resorbcd,  or  slowly  undergoes  irulunttion  and  calcification  (Broca). 
Unfortunately,  however,  such  an  occurrence  is  very  rare;  generally 
the  morbid  proce.ss  advances  uninterruptedly  towanl  the  periphery, 
ihrouffh  which  it  forces  its  way;  or  the  abscess  may  rupture  externally 
or  break  into  the  urethra  or  bladder.  Thu.*  the  abscess  may  empty 
itself  completely  at  once,  so  that  a  ca«ty  with  tubercular  walls  remains, 
or  if  ru|>lure  takes  place  by  means  of  small  and  irregular  passaf^s  only 
a  portion  of  the  tuberculous  mass  may  be  evacuated.  The  fistuhc 
thus  formed,  which  open  into  the  urethra,  bladder,  perineum,  or  anus 
show  no  tendency  to  heal. 

Fn^iish  calls  attention  to  an  especially  virulent  form,  tuberculous 
periprostatitis,  which  may  give  nse  to  a  general  disseminaiion  of 
tuberculosis.  The  tubercle  bacilli  arc  carried  to  the  periprostatic 
plexus  by  the  blood  or  lymph-current,  and  they  may  get  out  of  the 
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In  tubcrailous  prostatitis,  howc\-cr,  this  treatment  has  an  exactly 
oppo^ilf  effect:  it  incrt-ast-s  litem orrhajji-  and  inti-nsjfics  Ihc  pain. 

Alxiut  the  same  thing  may  be  said  of  ha'mospcrinia.  The  last  drops 
of  semen  {■xpcUed  during  coitu&,  and  occasionally  also  when  pollutions 
occur,  are  blood-stained;  this  is  a  symptom,  too,  which  is  met  with 
in  simple  inflammation  of  ibc  seminal  vesicles.  While  in  the  latter 
condition  it  is  characterized  by  benignity,  in  tuberculosis  it  often 
cannot  be  overcome.  On  the  other  hand  it  must  be  remembered 
that  ofcurrenrc  of  harmospcrmia  in  tuberculosU  is  not  constant, 

.\lll)ough  these  symptoms  of  prostatic  tuberculosis  present  nothing 
specific,  the  diagnosis  can,  however,  be  confirmed  by  phv»cal  exam- 
ination, especially  if  the  con:^litutional  condition  of  the  patient  be 
thoroughly  investigated  and  his  history  carefully  elicited. 

In  regard  to  urclhral  discharge  little  importance  is  to  be  attributed 
to  it,  as  it  is  by  no  means  always  preseni.  The  disease  must  reach 
the  urethra  and  produce  ulcers  or  fistulous  passages  before  it  can  give 
rise  to  a  discharge  manifesting  itself  at  the  external  orifice,  or  produce 
filaments  in  the  urine.  In  order  to  prove  that  tlic  discharge  is  tuber 
culous  tubercle  bacilli  musi  be  found  in  ii,  and  this  is  a  thing  which 
seldom  comes  to  pass;  moreover,  it  must  be  determined  at  least  beyond 
probable  doubt  that  the  discharge  comes  from  the  prostate.  In  onlcr 
to  determine  thb  the  prostate  may  be  massaged,  the  urethra  being 
previously  cleansed,  and  the  secretion  thus  obtained  stained  and 
examined  in  the  usual  manner. 

A  much  more  certain  method  is  careful  pidpation  of  the  prostate 
through  the  rectum.  The  isolated  nodules  can  be  plainly  felt.  They 
occur  in  no  other  prostatic  disease.  The  prostate  is  also  excessively 
sensitive  to  pre-ssurc.  If  the  finger  be  long  enough,  the  thickened, 
nodular  and  tortuous  seminal  vesicle*  can  be  felt  above  the  prostate. 

Examination  w-ith  the  cystoscopc  and  sound  is  unnecessary.  With 
the  cystoscopc  nothing  ran  be  seen,  for  the  changes  in  the  prw-tate 
can  at  most  manifest  themselves  at  the  sphincter,  and  similar  changes 
are  aho  produced  there  by  ordinan,'  prostatitis.  The  introduction  of 
a  sound  gives  rise  to  so  much  pain,  and  is  of  such  varied  agolficance, 
that  it  should  not  be  marie  use  of. 

The  above  depicted  subjective  and  objective  symptoms  are  suffi- 
cient to  enable  one  to  make  a  diagnosis,  especially  when  considered 
conjointly  with  the  general  condition  of  the  patient,  knowledge  of 
which  can  be  obtained  by  an  adequate  examination  of  the  entire  body. 
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If  the  suspicious  symptoms  are  accompanied  by  a  tuberculous  inf  ecticoi, 
if  the  patient  has  a  hereditary  taint,  if  the  disease  is  characteiized  by 
inveterateness  and  redstance  to  treatment,  error  of  diagnoaa  will 
seldom  be  made. 

PrognosiB.  The  prognods  is  not  altogether  unfavorable  unless 
there  are  associated  tubercular  lesions  which  threaten  Ufe.  If,  for 
example,  there  is  in  uldition  to  the  prostatic  disease  a  unilateral  renal 
tuberculosis  cure  is  possible,  and  in  the  case  of  persons  otherwise 
strong,  and  having  good  powets  of  resistance,  it  is  cvoi  probable. 
Cases  in  which  the  disease  ascends,  and  in  which  the  bladder,  e{»didy- 
■  mes  and  seminal  vesides  are  involved  offer  a  much  poorer  prospect 
of  cure.  These  cases  usiially  tend  to  bilateral  involvement  of  the 
ureters  and  kidneys,  or  there  are  so  many  associated  tubercular  fod 
in  the  body  that  cure  is  impossible. 

But  apart  from  remote  localization  of  the  tuberculous  process  tiie 
disease  progresses  more  commonly  than  it  retrogrades.  Abscesses 
and  fistuUe  are  formed  in  the  manner  already  described.  The  thing 
most  to  be  feared  is  the  development  of  the  painful  and  uncontrollable 
vesical  tuberculosis.  Frequently  a  miliary  tuberculosis  brings  an 
end  to  the  patient's  suffering. 

Treatment  There  is  very  litde  to  be  done  for  prostatic  tubercu- 
losis. In  view  of  the  above  described  predisposing  causes,  we  should 
endeavor  by  every  possible  means  to  cure  chronic  gonorrhoea,  so  that 
tuberculosis  may  not  be  superimposed  uf»n  it.  On  the  other  hand, 
it  must  not  be  forgotten  that  heroic  treatment  so  weakens  the  organ- 
ism, and  particularly  the  sexual  organs,  that  there  is  danger  of  any 
tubercle  bacilli  which  may  be  in  the  blood  taking  up  their  abode  in 
the  prostate.  For  this  reason  too  active  treatment  is  to  be  avoided. 
Such  diseases  as  urethritis,  epididymitis,  and  prostatitis  occurring  in 
those  predisjwsed  to  tuberculosis  arc  to  be  treated  with  the  utmost 
caution,  and,  if  possible,  without  resort  to  active  local  measures. 

The  medical  treatment  of  tuberculosis  of  the  prostate  with  creasote 
and  similar  drugs  offers  little  hoi>e  of  success,  I  have  ne\'cr  seen 
any  results  from  their  use. 

Local  applications  of  silver  nitrate,  iodoform,  and  corrosi\'e  subli- 
mate to  the  ]>ostcrior  urethra  arc  to  be  consificrai  only  when  the 
urethra  is  involved;  under  other  circumstances  tliuir  L-mployment 
is  irrational.  But  even  in  tases  in  which  the  urelhra  is  alTccted  X 
ad\'ise  against  ihcir  use.     They  <lo  little  good  and  cause  the  patient 
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much  suflcring.  They  do  not  reach  the  source  of  the  tuberculous 
process,  but  mertly  a  )»orlion  of  h  which  has  devi-lopcd  sccondurily. 

General  hygienic  measures,  such  as  are  useful  in  other  forms  of 
tuberculosis,  as  for  example,  sanulorium-lreatmcnt,  mild  hydrolhera- 
pculic  measures,  the  rest-cure,  residence  in  a  southern  climate,  over- 
feeding, and  the  avoidance  of  all  injurious  influences  are  of  value. 
If  micturitionordefecalionis  very  painful,  the  employment  of  morphine, 
heroifit  or  belladonna  in  the  form  of  rectal  injections  or  suppositories 
is  to  be  recommended.  If  sympioms  referable  to  the  bladder  pre- 
dominate, then  the  sublimate  instillations  used  for  vc&ical  tuberculosis 
may  be  tried.    Their  effect  is  usually  henefieial. 

Continuous  taiheterization  for  the  relief  of  tenesmus  is  not  to  be 
ad\ised,  because  in  tuberculous  cystitis,  which  is  usually  associated, 
the  permanent  cathc-ier  cannot  be  endured.  If  the  pain  and  urgency 
o(  urination  become  intolerable,  then  the  only  measure  which  will  bring 
relief  is  puncture  of  the  bladder  and  establishment  of  a  (istula-. 

Surgical  treatment  consisting  in  removal  of  the  entire  prostate 
together  with  the  seminal  vesicles,  as  practised  by  Young  and  others, 
has  as  yet  been  insufficiently  tested  to  enable  us  to  recommend  it. 
Furthermore,  it  would  be  appropriate  only  for  those  cases  in  which 
no  other  tubercular  foci  exist,  or  for  those  in  which  the  associated 
lesions  are  of  such  a  character  as  to  permit  such  a  formidable  procedure 
and  offer  a  prospect  of  cure. 

It  is  quite  a  dilTercnt  matter  when  we  ha\-c  to  do  with  told  tubercular 
abscesses  of  the  prostate,  or  with  I'lstulK,  which  arc  exceedingly  aimoy- 
ing  to  the  i>atient,  Prostatic  abscesses  may  be  opened  through  the 
classical  perineal  incision  or  by  means  of  the  jirercctal  incision;  Uiey 
should  thi-n  be  curetted  and  injected  with  iodoform  emulsion.  Fis- 
luliE  should  be  laid  open  and  similarly  treated. 

CONCRETIONS  AND  CALCULI  OF  THE  PROSTATE. 

In  the  prostate  gland  of  o-ery  adult  there  are  small  Imdio  called 
stratilied  corpuscles,  or  corpula  amylacca,  mention  of  which  has 
already  been  made.  Their  devdopment,  according  to  Virchow,  is  due 
to  thickening  of  the  prostatic  secretion  and  its  cohesion  with  one  or 
more  degenerated  cells  to  form  a  nudctis,  aroimd  whirli  successive 
layers  are  deposited.  Recklinghausen  considers  them  to  be  closely 
allied  to  starch-coqjustlcs,  and  Stilling  believes  them  to  be  purely 
amyloid.    Posncr's  in\'estigations  show  that  they  are  produced  bf 
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coagulation  of  albiuninous  secretion  or  necrotic  cdla,  the  coagulum 
becoming  infiltrated  with  lecithin.  These  become  aupeiimposed 
one  upon  another,  with  the  result  that  concretions  are  formed,  iriuch. 
may  attain  the  size  of  a  flax-seed;  they  occur  in  large  ntunbers  in  the 
adni  and  ducts  of  the  gland.  Their  color  varies  from  light  peari> 
gray  to  amber,  brown,  or  black.  The  dark  color  is  due  to  pigmentatim. 
The  gray  or  brown  granules  are  seen  on  the  cut  surfaces. 

These  stratified  bodies,  aggregations  of  which  form  c(»icretions, 
are  not  a  product  of  disease,  but  are  rather  to  be  considered  as  the 
expressitm  of  disturbed  glandular  secretion.  They  may  remain  ia 
the  prostate  for  years  or  for  a  lifetime  without  causing  any  trouble^ 
When  they  increase  sufficiently  in  size,  or  become  incrusted  with. 
lime  salts  to  such  an  extent  that  they  project  above  the  level  of  the 
urethra,  it  is  then  that  they  are  often  first  recognized.  As  a  rule  they 
remain  small ;  when  deposits  of  carbonate  or  oxalate  of  lime,  or  triple 
phosphates,  arc  added  to  them  they  become  true  calcuh. 

Entirely  different  in  origin  horn  these  are  those  stones  which  lie 
in  the  prostatic  urethra;  they  are  either  true  urethral  calculi  or  frag- 
ments of  vesical  calcuH.  To  the  latter  category  belong  the  so-calted 
pipe-stones,  which  lie  partly  in  the  bladder  and  partly  in  the  urethra, 
bdng  bent  at  an  an^e  after  the  manner  of  a  pipe-head. 

Those  which  have  received  the  name  of  hour-glass  calculi  because 
the  expanded  ends  are  united  by  a  slender  median  portion  may  be 
urethral,  vesical,  or  prostatic.  These  stones  result  from  the  deposition 
of  urinary  salts  upon  the  primary'  calculus.  True  prostatic  calculi 
are  seldom  singular,  generally  being  present  in  large  numbers,  Gold- 
ing-Bird  describes  a  case  in  which  there  were  one  hundred  and  thirty 
calcuh  in  the  prostate.  Calculi  in  the  prostatic  urethra,  on  the  con- 
trary-, are  usually  single.  The  larger  their  number  the  smaller  they 
are,  and  vice  versa.  Stones  weighing  as  much  as  lao  grammes  [1800 
grains]  have  been  found. 

If  the  prostate  undergoes  calcareous  degeneration  in  the  manner 
thus  described,  the  calculi  generally  lie  in  cavities  which  arc  irregularly 
distributed  throughout  the  entire  gland,  although  they  may  be  confined 
to  certain  portions,  or  perhaps  to  one  side,  of  the  gland.  If  there  is  a 
single  stone  of  considerable  size,  the  substance  of  thv  <;land  around  it 
atrophies,  and  the  cavilv  in  which  it  is  then  containwi  will  bo  surrounded 
by  a  zone  of  atrophied  tissue. 

Incrustations  must  also  be  included  with  prostatic  calculi,  although 
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origin  they  diflcr  from  the  laltcr,  originating  as  ihcy  do  from  small 
rumscribcd   coUt-clions  of  pus  wKich   iindtTgo   inspissation   and 
calrificalion.    They  arc  extremely  rare. 

The  same  is  true  of  venous  calculi,  or  phlcboliths,  which  occur  in 
the  dilated  \cins  of  the  periprostatic  plexus.  They  seldom  attain  a 
size  larger  than  a  pea.  Their  dcwlopmiait  h  favored  by  dilatation 
of  the  rans  and  also  by  venous  staius.  Phlcboliths  also  are  very 
rare. 

In  general  it  may  be  said  that  prostatic  concretions  and  calculi  pro- 
duce no  symptoms,  and  therefore  that  their  existence  cannot  be  deter- 
mined. Thcj'  arc  only  discovered  during  operation  or  found  post 
mortem.  Somiiimts,  howt-ver,  especially  if  ihey  protrude  into  the 
urethra,  they  give  rise  to  trouble,  producing  difficult  and  painful 
mictunlton.  The  patient  has  to  urinate  oftener  than  usual  and  there 
is  perceptible  resistance  to  the  outflow  of  urine;  it  is  noteworthy  that 
this  resistiince  is  not  constant,  bemg  present  at  timrs  and  absent  at 
others.  The  condition  is  analogous  to  (hat  which  obtains  when 
small  vesical  calculi  are  carried  to  the  neck  of  the  bladder  and  occlude 
it.  Complete  retention  of  urine  may  result.  Urination  is  painfull 
the  pain  radiating  to  the  tip  of  the  penis.  Defecation  likewise  causes 
pain.  The  patient  also  experiences  a  sense  of  heaviness  and  pressure 
in  the  perineum  existing  independently  of  micturition. 

Haemorrhages  due  to  prostatic  calculi  are  not  frequent,  although 
the)'  sometimes  occur.  When  the  stone  projects  into  the  urethra 
blood-cells  are  almost  alwa>-s  found  in  the  urine.  In  one  case  I  saw 
a  severe  and  almost  fatal  haemorrhage  produced  by  a  calculas  a  little 
larger  than  a  pea,  the  sharp  edge  of  which  jutted  out  into  the  urethra. 
The  patient  died  a  few  weeks  later  and  the  above  described  condition 
was  revealed  at  autopAy. 

Other  inftammator)'  processes  also  not  uncommonly  make  their 
f^pwaaacc  in  the  posterior  urethra  and  bladder  without  aiusing 
the  urine  to  show  the  characteristics  of  cj'stitis.  The  calculi  have 
eroded  the  urethral  mucosa  and  produced  small  areas  of  necrosis. 
If  the  stone  is  expelled,  the  urethral  inflammation  usually  sub;ndes, 
although  ii  somelime-s  resists  all  treatment. 

TTie  expulsion  of  the  calculi  occurs  in  one  of  two  wa>'s;  dthcr  they 
escape  from  the  prostatic  ducts  into  the  urethra,  or  they  ulcerate 
their  way  through  the  substance  of  the  prostate  and  thus  reach  the 
canal,  from  which   they  are  then  waslied   away  by  the  urine.     They 
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may  also  be  caiiied  baclnraid  into  the  bladder,  and  become  vesical 
calculi. 

If  they  lie  further  away  from  the  periphery,  more  toward  the  center 
of  the  ^and,  they  lead  to  inflammatoiy  phenomena,  as  the  result 
of  which  atrophy  takes  place. 

Such  an  occurrence  renders  diagnosis  more  easy  for  the  reastm 
that  the  stone  can  then  be  detected  by  palpadon  throi^  the  tectum. 
It  is  this  drcumstance  which  first  leads  to  certainty  of  diagnosis,  fta: 
the  above  described  subjective  symptoms  of  difficult,  painful  and 
interrupted  micturition  are  too  ambiguous  to  permit  the  nature  of  the 
trouble  to  be  determined.  With  the  finger  in  the  rectum  the  uneven, 
hard  and  enlarged  prostate  can  be  palpated,  and  at  times  tbegrating 
of  one  calculus  upon  another  can  be  fdt. 

If  a  metal  sound  be  introduced  into  the  urethra,  those  stcmes,  and 
only  those,  of  course,  which  project  into  its  lumen  can  be  feh:.  The 
sensation  imparted  cannot  be  mistaken;  it  counts  in  a  distinct  grating 
or  crepitation.  Naturally  this  is  not  characteristic  of  prostatic  calculi 
alone,  for  urethral  calculi  give  the  same  results.  If  ^multaneous  palpa: 
tion  with  a  sound  m  the  urethra  and  a  finger  in  the  rectum  be  practised, 
it  may  happen  that  a  hard  body  will  be  detected  between  the  two. 

Radioscopy  is  to  be  con^ered  as  a  farther  means  of  diagnods; 
the  bladder  and  rectum  must  be  empty  when  the  examination  is  made. 
Golding-Biid  has  succeeded  in  obtaining  very  good  X-ray  i»ctures 
of  prostatic  calculi.  Proof  is  obtained  only  when  the  picture  is  positive. 
Prostatic  calculi  may  be  present  even  though  no  shadow  appears  on 
the  plate,  for  the  X-rays  do  not  penetrate  all  varieties.  Owing  to  the 
rarity  of  prostatic  calcuU  it  is  evident  that  this  method  is  yet  in  its 
formative  stage. 

Treatment.  In  those  cases  in  which  the  calculi,  which,  perhaps 
have  been  discovered  accidentally,  produce  no  trouble,  treatment  i^ 
unnecessary.  Even  when  pain  and  difficulty  of  micturition  are  occa- 
sionally experienced  the  surgeon  may  wait  to  see  whether  the  stone 
will  not  be  spontaneously  expelled  before  resorting  to  treatment, 
which,  because  of  the  nature  of  the  condition,  can  only  be  surgical. 

If  the  trouble  increases,  if  inSammation  and  suppuration  ensue, 
and  if  there  are  grounds  for  believing  that  the  calculus  or  calculi 
are  becoming  larger,  then,  of  course,  operation  is  necessary.  Crushing 
and  evacuation  through  the  natural  passages,  the  lateral  prostatic 
incision,  similar  to  that  made  in  lateral  lithotomy  (Dupuytren),  and 
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the  prostate  through  the  rectum  (Mazzoni),  have  been  aban- 
Thc  only  choice  to  be  made  is  between  the  perineal  and  ihe 
prerectal  incision  (Demarquay,  Dittel,  Zuckerkandl,  Sodn).  The 
latter  is  constantly  winning  more  supporters,  because  the  prostate 
can  be  reached  more  surely  and  safely  by  it.  If  the  calculi  are  firmly 
imbedded  in  the  substance  of  the  ^and,  it  may  be  necessary  to  use  a 
Stone-spooD,  or  some  instrument  which  affords  leverage,  to  get  them 
out.  The  prognosis  of  the  operation,  as  of  the  disease  itself,  is  favorable, 
and  cure  usually  lakes  place  without  any  difficulty. 

NEW  GROWTHS  OF  THE  PROSTATE. 

The  only  new  growths  of  the  prostate  which  we  shall  consider  here 
are  the  malignant  ones,  carcinoma  and  sarcoma;  the  benign  growths, 
fibromyonia  and  adenoma,  were  designated  as  hypertrophy  of  the 
prostate  and  described  as  such.  The  malignant  tumors  are  almost 
alwa>'s  primary;  it  is  very  rare  for  them  to  be  secondary.  The  latter 
form  may  be  due  to  direct  extension  from  a  neighboring  growlh, 
as  for  example,  intestinal  carcinoma;  or  it  may  be  caused  by  metas- 
tasis from  a  growlh  more  remotely  situated,  such  as  cancer  of  the 
stomach-,  dura  mater,  or  penis.  It  is  worthy  of  notice  that  malignant 
vesical  tumors  have  no  tendency  to  invade  the  prostate,  although 
prostatic  growths  often  extend  to  the  bladder. 

That  an  ordinaiy  prostatic  hypertrophy  may  be  transformed  into  a 
la,  as  .Mbarran  and  Hall^  have  stated,  does  not  seem  to  me 
been  proved.  The  tlieory  that  the  secrmng  hypertrophy 
was  a  slowly  progresave  malignant  neoplasm  is  irrefutable. 

The  causes  arc  entirely  unknown,  as  is  the  case  with  malignant 
disease  of  other  organs.  That  heredity  or  gonorrhoea  plays  a  rAle 
has  not  been  proved,  and  it  is  particularly  improbable  that  the  latter 
has  any  causative  influence  in  their  evolution.  Carcinoma  shows  a 
predilection  for  old  jieople.  In  children  and  young  men  it  is  \-ery 
rare.  Sarcoma,  on  the  contrarj-,  has  often  been  observed  in  early 
childhood.  Klebs  attributes  the  latter  circumstance  to  intrauterine 
influences. 


PATHOIjOOICAL  anatouy. 


Carcinoma  of  Ihe  prostate  occurs  in  two  principle  forms,  the  soft, 
medullar)-,  or  adeno-carcinoma,  also   called  epithelioma,  and    the 
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bard  or  schimis  form.    Macroscopically  the  (Ufftisc  and  circum- 
scribed forms  require  different iaiion. 

Mfdullan-  or  adeno-cardnoma  is  characlcrusvd  by  tis  softness 
and  smiultney.  The  ^mall  mononuclear  tells  are  imbedded  in  a 
delicate  fibrillan'  stroma.  Onh  describes  them  as  follows:  "Micro- 
scopically the  cancer  is  a  c>'lindric  cell  new  growth,  the  cells  often  being 
arranged  in  ^and-likc  ducts  or  tubes,  so  that  adcno  carcinoma  must 
be  diagnosticated.  The  stroma  may  either  be  normal  or  show  small* 
celled  infiltration,  being  in  the  latter  case  involved  in  the  neoplasm." 

It  is  upon  this  condition  that  Albarran  and  HM6  base  their  theory 
of  the  transformation  of  simple  prostatic  hypertrophy  into  carcinoma. 

.\8  already  slated,  ihe  growth  may  be  dilTusc  or  circumscribed. 
In  the  latter  case  only  one,  or  at  most  a  few  portions,  of  the  gland  are 
affeaed  and  show  the  characteristic  signs  of  the  disease,  the  rem^Qing 
part  showing  typical  prostatic  tissue.  These  more  rare  forms  arc  of 
slow  growth.     The  prostate  usually  does  not  attain  a  large  size. 

In  sharp  contradistinction  to  these  tumors  are  those  which  affect 
more  or  less  of  the  enlin-  gland,  an<i  advance  rapidly  to  the  surrounding 
tissue.  They  soon  break  through  the  capsule  of  the  prostate  and 
extend  to  ihc  small  pelvis,  filling  it  with  tumor-masses,  and  go  on  to 
the  seminal  vesicles,  the  ureters,  the  perineum,  and  the  innomina 
bones. 

Guyon  has  named  these  forms,  which  are  characterized  by  enor- 
mous sjze,  diffuse  prostato- pelvic  carcinoma.  This  large  lumor  may 
dlher  be  of  homogeneous  consistency,  or  present  alternating  hard  and 
soft  iwrlions.  The  surface  is  lobulated,  uneven,  and  hard,  and  the 
mucous  membrane  of  the  rectum  is  adherent  to  it.  They  grow  through 
the  bladder,  pix>liferating  freely,  so  that  when  viewed  through  ihe 
cystoscope  they  simulate  typical  vesical  neoplasms;  or  they  may  push 
the  vesical  mucosa  in  from  of  ihem,  so  that  the  convexity  shown  in 
the  cystoscopic  picture  appears  to  be  covered  with  hypcncmic  though 
01  he  revise  normal  membrane. 

The  rectal  mucosa  is  simultaneously  alTected;  the  carcinomatous 
masses  ulcerate  and  give  rise  to  a  malodorous  discharge.  I..aier, 
or  perhaps  at  the  same  time,  the  lymph-glands  situated  near  the 
prostate  become  intihrated;  the  mesenteric,  inguinal  and  retroper- 
itoneal glands  arc  affected  (Fig.  i8i).  Secondary  nodules  are  foimd 
in  the  liier,  the  pleura,  the  lungs,  the  corpora  cavernosa,  the  kidneys 
and  spleen. 
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Diflfcrcnt  from  these  in  form,  structure,  and  cvoIulioDr  as  well  as  in 
the  manner  in  which  they  prrxiucc  metastases,  are  the  osteoplastic 
carcinomata  of  the  prostate,  which  hai-e  been  studied  by  Kcck- 
linjrhau?en. 

The  remarkable  thinj?  about  them  is  that  the  primary  lesion  in  the 
prostate  U  small  and  in^ignilicani  in  comparison  with  the  abundant 
and  widely  disscminati-d  bone-metastases. 

While  the  primary*  focu*  is  often  so  small  that  it  is  not  demonstrable 
clinically,  and  is  e%XTi  hard  to  find  at  autopsy,  numerous  diffuse  carci- 
nomatous infillralion^  of  bone  are  always  present.  They  uffocl  the 
pelvis,  ihe  lower     portion  of  the  vertebral  column,  the  joints  of  the 


Tig.  i8i.— Extcnxion  of  arcinoma  through  the 
lymph-gliuid*.     (Mu»ic  Guiicin.) 


tower  extremity,  the  ribs,  the  sternum,  Ihe  scapula,  the  humerus, 
and  the  bones  oi  the  skull,  showing  a  special  predilection  for  Ihe 
lower  end  of  the  femur  and  humerus.  The  internal  organs  arc 
usually  not  involved. 

Von  Recklinghausen  describes  the  changes  in  the  joints  as  follows: 
"there  is  wide  spread  sclerosis  and  ebumatton  of  parts  which  are 
normally  spongy,  or  in  which  cavities  are  present,  such  as  the  epi- 
physes and  diaphj-ftes  of  the  long  bones,  the  vcrtebnc,  etc.;  exienrfve 
resorption  and  atrophy  of  compact  bone  tissue  alternate  irregularly 
with  one  another.  In  addition  to  these  changes  marked  thickening 
of  the  diseased  parts  is  produced  by  deposition  of  new  bone  tissue 
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in  the  fonn  of  spicules  mcmbUng  slaUftilfs,  the  spaces   between 


Med  with 


ceils.  ••    The 


ihcm  snd  the  canaliciUi  b 
proliferates  ntorc  rapidly  than  it  cfiifaUgrstes,  so  thai  Ets  nature  is 
Qol  markedly  dcstrurtivr  (\'oa  Frisch).  The  metastases  are  of  myc- 
lof^-nous  origin.  "The  Mxd  of  these  growths  b  diaMOunalcd  in  the 
bone-marrow,  and  the  growth  lakes  place  otitward  and  pcrforales 

the  boDC." 

Osseous  cancer  extends  akmg  the  couise  of  the  blood-x'cssds,  and 
breaka  through  the  vessels  at  the  surface  of  the  bone.  These  osseous 
metastases  show  the  samir  structure  as  the  ptimaiy  pnwtalic  focus 
of  discaite,  consUting  of  connecdre  tissue  alteoli  filled  with  ctitxiid 
and  cylindric  cells.  Jum  as  cancer  of  the  mammary  gland  Is  the 
most  common  cause  of  carcinomatosis  in  woman,  so  likewise  is  prostAtic 
cardnooia  often  rr3{K>nMble  for  general  dilTusion  of  cancer  In  man, 

It  has  already  been  stated  that  Barcoma  is  ccmfiidcrably  rarer 
than  carcinoma,  and  that  it  occuis  panicuUrly  in  the  earliest  years  of 
childhood  and  in  old  age.  This  disease  is  alnxist  exclusi\-cly  primary. 
A  few  exceptional  cases  of  secondary  sanroma  which  has  extended 
from  other  structures,  such  as  the  seminal  vesicles  or  hemes, for  instance* 
have  been  reported. 

The  tumor  is  almost  always  composed  of  rouiwl  or  ftjiindle-ahapod 
cells,  and  in  ihe  beginning  of  its  development  its  limits  are  sharply 
dcl'mcd;  it  looks  like  a  fibroma  embedded  in  the  substance  of  the 
gland. 

As  proliferation  advances  Itrst  a  portion  and  finally  the  entire  gland 
becomes  tran<iformed  into  a  malignant  growth.  Proliferation  docs 
not  stop  hen'.  Sarcomata  arc  characterized  by  their  large  size  and 
rapid  growth.  It  in  less  common  for  sarcoma  of  the  prostate  to  be 
diagnosticated  when  it  has  merely  grown  sullidently  to  cause  the 
middle  lobe  to  protrude  into  the  bladder  as  a  pedunculated  fungous 


nuisH,  than  it  h  for  i' 
[nvoliinif  many  diffi 
pre- 


.1.,   1^ 
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■'  I'.ind  extending  in  various  directions  and 

maures.     It  fills  the  true  pelvis,  com- 

n^ri  the  bladder,  pushes  outwards  and 

'~<\'.-s  through  the  bbddcr  and  nanxnm 

'  II. 

[(lotion  to  those  of  carcinoma,  are 
:\i\n.i    I  ii'  in  ilic  ilUease  and  that 
:ial  and   other 
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Generally  there  are  metastases  of  remote  organs,  such  as  the  liver, 
pancreas  and  lungs,  before  the  lymph-glands  of  the  pelvis  become 
affected. 


SYUPTOUS,  COURSE   AKD   DIAGNOSIS. 

We  will  first  consider  prostatic  sarcoma,  as  it  occurs  in  childhood, 
and  which  is  dnt  discovered  when  retention  of  urine  develops  suddenly 
and  \v'ithout  apparent  cause.  IE  these  little  patients  be  examined 
a  tumor  of  considerable  size  will  be  found.  In  some  cases  difficult 
and  painful  micturition,  pain  upon  defecation,  and  sometimes,  though 
rarely,  the  occurrence  of  urinary  hecmorrhagc,  will  first  attract  notice 
and  bring  the  case  to  the  surgeon's  attention.  When  palpation  is 
practised,  especially  bimanual,  a  tumor  will  be  felt  through  the  rectum 
where  the  prostate  would  lie  later  in  life.  This  growth  ts  hard,  and 
often  presents  projections  which  reach  to  the  symphysis  and  bladder. 
llie  tumor  develops  rapidly  and  death  invariably  ensues  in  from  one 
to  two  years  after  the  beginning  of  the  disease. 

The  symptoms  of  carcinoma  and  sarcoma  in  adults  arc  so  near 
alike  that  they  may  be  considered  conjointly.  A  few  minor  differences 
will  be  pointed  out.  The  symptoms  consist  in  disturbances  of  mic- 
turition—of pain  occurring  both  iu  association  and  independently 
thereof— and  in  disturbances  of  defecation;  objectively  the  gonend 
cachexia,  the  presence  of  blood  and  pus  in  the  urine,  and  eventually 
of  fragments  of  tissue,  the  results  obtained  by  sounding,  c)-stoscopy, 
and  rectal  palpation,  together  with  llie  demonstration  of  metastases, 
cODfimi  the  diagnosis. 

The  disturbances  of  micturition  are  essentially  the  same  as  those 
of  prostatic  hypertrophy.  According  to  the  size  of  the  growth,  and  the 
interference  with  the  normal  relation  of  the  part  which  it  produces, 
the  patient  is  compelled  to  strain  more  or  less  in  order  to  void  his 
urine;  the  stream  loses  its  former  projectile  power.  The  frequency 
of  micturition  is  increased  in  varying  di^c*,  the  bladder  gradually 
oomcs  to  empty  itself  with  more  and  more  diflftculty,  and  chronic 
incomplete  retention,  which  may  become  converted  into  complete 
retention,  soon  ensues.  The  latter,  however,  is  less  frequent  than 
in  hypertrophy  of  the  prostate.  In  such  cases  involuntary  voiding 
of  urine  may,  of  course,  take  place;  in  other  words  overflow  of  the  blad- 
der occurs.    Incontinence  of  urine,  which  also  occasionally  occurs,  is 
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difTerwit  from  ihis,  coming  on  a,s  a  rule  loward  the  end  of  the  dLsciisc, 
and  being  due  to  inicrfen-ncc  with  the  sphinclcr  t)y  thi-  ni-w  j-rowlh. 

Pain  upon  urination  i*  ii  lypicul  .symptom;  il  is  charatterij«"d  by  the 
fact  that  it  can  be  relieved  only  sliKl^tly  and  for  short  periods  kt  a 
time.    If  the  use  of  nartotic^  be  discontinued  it  rcium.s  at  once. 

A  more  characteristic  point  of  diflurence  betwii-n  the  pain  of  maUj;- 
nant  disi-ase  and  thiit  of  prostatic  hypertrophy  is  that  the  former  is 
not  only  present  during  micturition  but  that  it  remains  constantly 
with  ihe  patient.  It  is  located  in  the  jclans  and  root  of  the  pnii.s  in 
the  rectum,  in  the  perineum,  in  the  hy]M}ga$trium,  and  also  in  the 
sacral  region.  Severe  exacerbations  may  occur.  As  the  pain  lA 
unremitting,  it  may  seriously  impair  the  patient's  strmgth. 

It  extends  along  the  ischiatic  and  crural  nerves;  the  whole  rc^on 
supplied  by  the  sacral  and  lumbar  plexus  may  be  affected.  There  is 
no  doubt  that  these  pains  arc  evoked  through  comprcsMon  of  nerve- 
trunks  by  the  tumor  and  its  metastatic  glandular  swellings.  This 
view  is  rorroborated  by  the  jwrsistence  and  obstinacy  of  the  jnin, 
whicli  cannot  be  ovea-ome;  the  drtumstance  that  the  prostate  i«  as] 
yet  relatively  small  at  the  time  these  pains  occur  does  not  militat&l 
against  it,  for  we  know  that  small  tumors  of  the  lymphatic  glands  majr 
be  accompanied  by  metastatic  processes  of  considerable  size. 

As  regards  the  last  class  of  subjective  symptoms,  namely,  the  dis- 
turbances referable  to  the  rectum,  it  may  be  slated  that  they  are  the 
same  as  those  occurring  in  simple  hypertrophy.  Evacuation  of  the 
bowels  is  difficult,  and  chronic  coast ipal ion,  which  may  become  so 
severe  as  to  constitute  complete  obstruction,  results. 

A  circumstance  wonhy  of  attention,  too,  is  that  defecnlion  is  often 
attended  by  pain,  a  symptom  which  Is  absent  in  prostatic  hyjH'rtroj^y. 
If  the  tumor  attacks  the  nxtal  mucosa  itself  and  causes  ulceration, 
a  severe  catarrh  is  producitl,  the  secretion  being  thick  and  Woody  and 
containing  particles  of  decayed  li.s.suc. 

Of  the  objective  symptoms,  cachexia  will  nl  once  attract 
The  face  is  sallow  and  the  l>ody  emaciated;  the  pltenl 
made  to  gain  weight  even  under  the  most  careful  nourishi 
b  true  thai  prostatics  occasionally  show  the  same  ploturc  af 
decline,  especially  when  they  arc  suffering  from  ' 
but  it  is  possible  to  dislingui.sh  between  the  tv' 

Tile  cachexia  of  prostatics,  eiokcd  by  ( ■. 
cations,  proves  to  be  transitor>'.     If  the  romplir. 
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Uic  patient  usually  improves  and  his  general  condition  becomes  better; 
thi-  symptoms  of  urinary  infection  subside.  The  absorption  of 
intcniicly  purulent  and  dccompotung  urine  is  recognized  as  the  cause 
of  the  decline  in  these  cases.  In  the  cachexia  of  malignant  disease. 
on  the  contrary,  the  urine  may  be  perfectly  dc&r,  or  show  only  the 
most  trivial  dcparluri's  from  the  normal.  Loss  of  weight  and  progres- 
sive weakness  arc  inrcssani. 

As  just  stated  marked  changi-s  in  the  urine  are,  as  a  rule,  not  present. 
There  is  usually  some  pus  and  occasionally  some  blood,  and  when  the 
tumor  pushes  its  way  into  the  bladder  fragments  of  tumor  may  be 
voided.  The  last  phenomenon  is  so  rare,  however,  that  it  cannot 
be  reckoned  upon  as  a  help  in  making  a  diagnosis.  Admixture  of  pus 
with  the  urine  is  much  more  common.  The  circulatory  disturbances 
wliich  are  produced  in  the  bladder  by  the  tumor  naturally  prepare  a 
fa\x>rable  field  for  the  reception  of  infective  microorganisms.  It  is 
rare,  though,  for  the  c}-stilis  to  assume  any  great  degree  of  severity. 

Urinary  hemorrhage  due  to  prostatic  tumors  has  nothing  character- 
istic about  it.  The  bleeding  may  be  either  initial  or  terminal,  or  the 
blood  may  come  out  of  the  bladder  thoroughly  mixed  niih  the  urine. 
Ha-morrhage  occurs  not  only  when  the  tumor  has  broken  into  the 
bladder,  but  may  also  lake  ])bcc  as  the  result  of  venous  stasis  produced 
by  the  prostatic  tumor  growing  around  the  bladder.  In  common  with 
all  hemorrhages  due  to  tumors  of  the  bladder  the  bleeding  occurs 
without  appaa-ni  cause,  resists  all  treatment,  and  disappears  spon- 
taneously; it  is  neither  excited  by  activity  nor  can  it  be  subdued  by 
rest. 

It  differs  from  ordinary-  vesical  hemorrhage  in  being  less  profuse; 
verj'  copious  bleeding  from  prostatic  tumont  is  exceptional. 

Id  regard  to  examination  with  sounds  and  the  cystoscope  we  should 
be  forewarned  that  il  usually  provts  deleterious.  The  sound  generally 
shows  that  the  urethra  is  displaced,  the  same  as  in  hypertrophy  of 
the  prostate.  There  are  deviations  which  render  the  passage  of  an 
inflexible  instrument  into  the  bladder  very  difiicult.    I  have  seen 

c:v —  'i  '■  ■'■  -vas  abfiolutely  impossible  to  gel  a  metal  sound  into 

il  11!'  a  flexible  bougie  went  in  with  ease.     Forthis 

10  be  preferreil  for  examination  as  wcU  as 
>rrhage  generally  follows  the  use  of  instru- 
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-beaked  cystoscope  may  also  be  very 
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difficult  and  impracticable.  If  the  cystoscope  can  be  introduced 
into  the  bladder  without  producing  hemorrhage,  or  if  the  bladder  can 
be  freed  from  blood  which  has  escaped  as  the  result  of  instrumenta- 
tion, it  will  be  seen  that  the  tumor  of  the  prostate  has  either  pushed 
its  way  into  the  bladder,  carrying  the  vesical  mucous  membrane  before 
it,  or  that  it  has  broken  through  the  vesical  wall.  When  the  tumor  is 
covered  by  mucous  membrane  the  latter  appears  entirely  normal  except 
that  it  is  somewhat  injected;  when  the  tumor  has  ruptured  the  bladder- 
wall  the  cystoscopic  picture  is  not  different  from  the  one  generally 
presented  by  vesical  tumors.  In  such  cases  rectal  palpation  will 
clear  up  all  doubt,  as  in  vesical  tumors  the  prostate  is  normal. 

Oftentimes  the  results  of  rectal  palpation  are  so  precise  that  from 
them  alone  the  diagnosis  of  prostatic  tumor  can  be  made.  One  must 
take  the  precaution  to  examine  when  the  bladder  is  empty,  for  if  the 
examination  be  made  when  it  is  full,  errors  are  likely  to  result.  When- 
ever possible  bimanual  palpation  should  be  employed.  The  prostate 
is  almost  always  considerably  enlarged.  The  initial  elements  of  disease 
which  have  not  yet  led  to  enlai^ment  can  of  course  not  be  felt,  but 
such  a  condition  of  affairs  is  very  unusual. 

The  surface  of  the  prostate  usually  presents  marked  irregularities, 
and  is  exceptionally  firm  and  dense;  occasionally  it  is  as  hard  as  wood, 
a  condition  which  does  not  obtain  in  simple  hypertrophy.  The  rectal 
mucous  membrane  covering  the  tumor  is  not  movable.  If,  in  addition, 
there  is  irregularity  in  the  extension  of  the  tumor,  for  instance  if  hard 
conical  projections  grow  out  into  the  surrounding  tissue  upwards  or 
laterally,  so  that  ihe  gland  cannot  be  outlined,  there  will  be  no  doubt 
that  we  arc  dealing  with  a  tumor,  and  not  with  hypertrophy  of  the 
prostate.  These  hom-likc  offshoots  extending  in  different  directions — 
now  toward  the  seminal  vesicles,  now  laterally  to  the  wall  of  the  pelvis — 
are  typical  of  tumors  both  as  to  form  and  hardness.  In  order  to  feel 
anything  by  bimanual  palpation  the  patient  must  be  thin  and  the 
abdominal  walls  compressible. 

Finally,  if  metastases  can  be  felt,  for  example, in  the  inguinal  region; 
or  if  there  is  probability  of  their  existence  in  the  vlsclt.i  ;  or  if  incessant 
pain  in  the  legs,  in  the  region  of  the  sacrum,  or  in  the  shoulders  make 
it  seem  likelv  that  metastases  are  pressing  upon  mrve- trunks  and 
invading  the  bones;  and  if  the  lower  extremities  show  sipis  of  cedema, 
which  point  to  the  presence  of  venous  thrombi,  the  diagnosis  becomes 
less  and  less  doubtful. 
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The  course  of  the  disease  usually  proves  to  be  most  painful.  In 
some  cases  veacal  symptoms  predominate,  in  others  rectal,  and  in  still 
others  neuralgic.  The  duration  of  the  disease  does  not  exceed  fi«' 
years.  The  malady  begins  with  symptoms  similar  to  those  of  prostatic 
hypertrophy,  but  hamorrhage  soon  manifests  itself,  and  it  is  not  long 
before  painful  micturition,  together  with  pain  in  the  bones  and  sharp, 
shooting  pains  along  the  course  of  the  nerves  are  superadded  to  the 
other  symptoms.  Cachexia  comes  more  and  more  to  the  front,  but,  as  a 
rule,  before  the  patient  succumbs  to  it,  complications  ensue  which  cause 
a  more  speedy  termination  of  the  disease  than  would  result  from  this 
gradually  progressive  decline.  Retention  of  urine,  intestinal  obstruc- 
tion, compression  of  the  ureters  with  consequent  hydro-  and  pyo- 
nephrosis, anuria,  infection  of  the  bladder,  erosion  of  the  vertebrae 
resulting  in  total  bamuplcgia  (which  I  have  twice  seen),  thrombosis 
of  the  pet\-ic  veins,  and  finally  hypostatic  pneumonia,  constitute  the 
direct  and  indirect  causes  of  death. 

TREATMEITT. 

The  treatment  of  malignant  tumors  of  the  prostate  is  entirely 
symptomatic.  We  must  be  satisfied  with  lessening  the  patient's 
pain  and  trying  to  sustain  his  strength.  For  the  control  of  pain 
narcotics  in  the  most  varied  forms  cannot  be  dispensed  with.  Morphine, 
belladonna,  heroin,  and  dionin  by  mouth,  and  by  rectum  in  the  form 
of  injections,  are  useful;  when  given  per  rectum  pyramidon  or  anti- 
pyrin  may  be  combined  with  them.  Hot  sitz-baths,  hot  applications, 
the  thermophore — in  fact  heat  in  all  its  forms — arc  useful.  Catheter- 
ization should  be  employed  both  for  complete  and  incomplete  re- 
tention of  urine. 

I  will  again  call  attention  to  the  fact  that  only  soft  instruments 
arc  to  be  used.  The  condidon  of  the  bowds  must  be  looked  after; 
evacuations  are  best  secured  by  means  of  high  enemata.  A  generous 
diet  should  be  provided.  Local  treatment  is  not  to  be  made  use  of 
except  when  it  is  specially  indicated,  for  instance,  when  retention  of 
urine  takes  place,  or  when  suppuration  cannot  be  controlled  by  other 
measures.  Formidable  methods  of  examination,  such  as  c>'stos<;opy, 
should  not  be  resorted  to  unless  absolutely  necessary  for  making  a 
diagnosis. 

Radical  treatment  of  prostatic  tumors,  having  in  view  the  removal 
of  the  entire  neoplasm,  is  to  be  advised  against,  because,  judging 
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from  the  rnult*  rhiu  (nr  obiutncd,  it  lUioni-nH  life.    Pftftiml 
at  Uic  gluid  U  imilinniil,  because  it  is  imjiossiblc  to  saj 
'dlHMfld  amn  an-  nut  lonluimx]  in  the  jionion  which  renuuu>  1 
NulbinR  iJion  at  i-omplirlc  cxtirpatioa  is  to  be  considered,  and 
ibis  cm  olTi-f  ho|K-  of  rr?>u)t^  only  when  it  is  undcnsken  before  i 
Urn  tuve  occurred.     I'hc  pnMpects  of  sul-ci:ss  are  exceedio^ '. 
beauM)  (he  tumur  hu  lutually  cxbted  n  loni;  time  before  its  rod 
ia  l»med. 

TbcK  (-onkidrmiicinfi  nrr  in  accord  with  the  following  results  obtained 
by  o|irralion,  Hillmth'*  |Milienl,  ihe  first  ewr  ojicratcd  oo,  moTcrcd 
from  ihi-'  u[ti-nitio(i,  but  died  fourteen  months  later  of  a  recumxice; 
Sidn'i  Tint  |Mil)eni  rliitl  at  the  end  of  nine  months;  his  second  paiimt, 
utd  aliio  Lvidrink'n  and  I)c|>aticcs's  did  not  sur>ivc  the  operation.  In 
Verl)oof[cn'ii  caMe  <lralh  due  to  recum-nce  of  the  disease  took  place  in 
nine  monlha,  and  in  Fuller'x  in  eleven  months.  Socin's  padeni.how- 
VftT,  iva«  Ntltl  living  four  yvarh  after  operation  without  any  reium  oi 
Ihe  dineaiic. 

While  it  RiuM  be  admilted  that  thc»e  statistics  are  the  worst  con- 
cIvaMe,  and  that  Ihe  pr(]s[H-(is  of  success  are  vtry  slight,  it  must 
Dol  lit-  fof)p)(tcn  thai  even  without  oiwralion  the  patient  is  sure  to  die. 
In  view  of  our  im|irovrd  tcchtilc  in  operation  for  hypertrophy  of  the 
prmlnie,  nwrh  an  the  introduction  of  the  prerectal  incision,  and  such 
procrdurr*  a*  l-'riu  Kornift'ti  operation  for  n'moval  of  carcinoma  of 
Ihe  rnliim,  hope  hhould  not  be  t-ntin-ly  ubanrloned,  but  funhcr  efforts 
NttoiUd  Ik  tnaile  to  complcli'ly  remove  the  neoplasm. 

[Younf(>  of  Haliimorc,  has  recently  reported  four  cases  in  which  he 
removed  ihe  rnlirr  pro^liite,  the  seminal  vesicles,  the  vasa  defercntJa 
and  most  of  the  triftonum. 

Dr.  YounK  dcHcribcs  his  operation  practically  as  follow-s: 

Tbc  proitalc  in  ex{)Osed  aa  in  the  operation  of  perineal  prostate 
tomy.  The  handle  of  the  retractor  is  then  depressed  so  as  to  expose 
Ihe  ntombranoun  urcthm,  which  k  then  divided  transversely.  By 
further  deproalng  the  handle  of  the  tractor  the  pubo- prostatic 
ment  1>  cx]xHcd,  and  is  divided  with  scissors,  thus  complete)! 
ing  ihe  prostate  from  all  important  attachments  except 
shown  in  Plate  X,  A.  The  lateral  .iit;ivhmenis  arc  then' 
by  the  fingers. 

The  posterior   surface   of  the  1^^^         'c»  i*  'hci 
blunt  dliscction,  the  now  mobile  pi^^^H  Uoulof 
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A.    Pcuslali-  scparalcrl  (n>nl  ^urcouiidlng  sKurlurei  »cc|>t  poUcrJorly 


'  ffMd  And  drawn  well  out  into  tbe  iratuuL    (Voung.) 
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PLATE  XI. 


C.  Bladder  incised  at  pcnUticvnii  aI  junclion. 
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D>   V««1cb1   lecUon  continued.    Trigone  cxpotcd.   The  dolled  lino  nuiks  tbe 
Indiion  acrow  It.    (Young.) 


PLATE  XII. 
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E.     BaK  «f  ViUddn  ptuhcd  upwatJs  rxgiosmg  anterior  surface  of  semiwil  ■ 
■nil  viita  (IHifcfiiiu. 
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F.     SbnwlnK  .n  i    i     I' twi-rn  the  mcinbr^noui  un-lhrn  Knd  Moddrr,  and  the 

miurrt  |>aMr(l  (hn-uKl-  itn'  iiiaijj^niof  Ihe  vujcal  ■oUDil.     (Young-) 
>6 
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Other  cases  were  too  recent  for  consideration,  six  and  two  months 
respectivtly  having  elapsed  between  ihe  date  of  operation  and  the 
time  the  report  was  made.] 

SYPHILIS  OF  THE  PROSTATE. 

From  the  circumstance  that  I  have  not  met  with  a  single  positive 
case  of  syphilis  among  a  large  number  of  diseases  atTccting  the  prostate 
I  am  led  to  conclude  that  its  occurrence  is  exceedingly  rare.  More- 
over, only  a  few  cases  arc  mentioned  in  literature  which  may  possibly 
have  been  true  cases  of  lues  of  the  prostate.  These  have  been  reported 
by  Reliquct,  Rochon,  WroszjTiski,  and  Grosligk.  Gro-slifik's  case  is 
the  one  in  which  Ihere  is  the  greatest  probability  that  the  lesion  in 
question  was  a  gumma. 

This  case  was  that  of  a  man  aged  forty-five  who  complained  of 
painful  and  urgent  urination  and  tenderness  in  the  perineum.  He 
had  had  gonorrh<('a  a  long  time  before,  but  had  been  cured  of  it  and 
had  remained  perfectly  wtU.  There  was  a  scanty  browTiish  urethral 
discharge  containing  pus-cclU  and  er\-thmcylcs,  but  no  gonococci. 
A  19  French  sound  was  passed  v.-iihout  difficulty.  Upon  rectal  exami* 
nation  the  prostate  was  found  to  be  as  large  as  a  man's  tisi,  uneven, 
of  the  consistency  of  cartilage,  and  sensitive  to  pressure.  These 
findings  nattirally  jtrou^ed  the  suspicion  of  carcinoma,  and  this  sus- 
picion was  strengthened  by  the  patient's  denial  of  sj-philis.  Later, 
howei'er,  he  admitted  having  had  the  disease,  and  energetic  antisyph- 
ilitic  treatment  was  begun,  with  the  result  that  in  four  weeks  all  signs 
of  the  tumor  and  all  subjective  symptoms  had  disappeared.  In  course 
of  time  the  prostate  enlarged  again  simultaneously  with  the  occurrence 
of  a  syphilitic  affection  of  the  neck;  both  lesions  subsided  under  anti- 
luetic  treatment. 

This  carefully  obsened  case  must  be  taken  into  account,  and  in 
cases  of  prostatic  inflammation  in  which  there  is  no  determinable 
cause  it  should  direct  our  attention  to  the  possibility  of  syphilitic 
disease. 

Above  ail  this  case  teaches  tJS  to  be  careful  in  making  a  diagnosis 
of  cancer.  In  dealing  with  cases  of  prostatic  tumor  in  which  the 
origin,  nature,  rapid  growth,  and  findings  ujwn  palpation  arc  in  any- 
wise suspicious,  and  especially  if  other  known  signs  of  syphilis  are 
demonstrable,  anlisyphilitic  treatment  may  be  tried  after  all  the  other 
means  of  diagnosis  have  been  exhausted. 
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PARASITES  OF  THE  PROSTATE. 

The  echinococciis  is  ihc  only  parasite  requiring  comid  era  lion,  and  U 
is  doubtful  if  iht-  cases  rci»nwl  as  such  were  ctina  of  irueuthinococcus 
disease,  or  whether  they  were  esses  in  which  the  cchinococcu!>  had 
taken  up  its  abode  in  the  tissues  and  grown  into  the  prostate.  In  the 
space  between  the  bladder  and  rectum  echinococcus  cysts  have  been 
repeatedly  found.  Of  case*  which  have  been  carefully  observed, 
and  some  of  »'hich  ha^e  been  studied  post  mortem,  we  will  mention 
three  which  best  illustrate  the  development  and  symptoms  of  the 
aSection. 

In  one  case,  that  of  Maunder,  and  which  I  take  from  Enfflisch's 
description,  a  man  twenty-four  years  old  was  attacked  with  retention 
of  urine,  which  lasted  (our  days.  The-  region  above  the  symphj-sLs, 
up  as  high  as  the  umbilicus,  was  much  distended  by  a  spherical  tumor, 
which  upon  pressure  was  sensitive  and  plainly  showed  signs  of  fluctu- 
ation. This  fluctuating  mass  could  be  plainly  felt  Ihraugh  the  rectum, 
through  which  it  was  punctured,  and  a  liter  of  clear  serous  fluid  obtain- 
ed. This  fluid  contained  no  formed  elements.  While  it  was  being 
discharged  a  large  quantity  of  high-colored  urine  was  passed  through 
the  urethra.  Two  days  later  the  patient  died  of  peritonitis.  -Autopsy 
revealed  a  healthy  bladder,  but  in  the  space  between  the  bladder  and 
the  rectum  an  empty  sac  was  found  which  plainly  showed  a  punctured 
opening.  Hydatid  cysts  were  found  here  and  there  on  the  abdominal 
viscera,and  a  large  one  was  present  in  the  inguinal  canal,  resembling 
a  reducible  inguinal  hernia. 

.\  second  case  reported  by  Lowdell  was  that  of  a  man  aged  sixty- 
four  who  had  for  several  years  complained  of  difficulty  in  xoiding 
his  urine,  and  finally  came  to  be  affected  with  comfJete  retention. 
Post  mortem  examination  revealed  a  much  thickened  bladder,  In 
place  of  the  prostate  there  was  a  tumor  the  size  of  a  child's  head, 
which  upon  being  opened  proved  to  be  a  collapsed  hydatid  cyst.  The 
reticulum  contained  hydatids.  It  is  not  clear  whether  this  hydatid 
cyst  developed  in  the  prostate  or  whether  it  originated  without  the 
gland  and  caused  atrophy  of  the  latter  by  pressure. 

Spcnce's  case  is  very  instructive.  It  is  that  of  a  man  aged  fifty- 
five,  who  had  suffered  from  retention  of  urine  six  months  and  on  whom 
llheterization   had   often   been    unsuccessfully    tried.     Examination 

sealed  a  tumor  in  the  rectovesical  space.  In  the  right  hypochon- 
tium  a  large  tumor  had  developed  n-iihout  any  signs  of  inflammation. 
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as  shown  in  Plate  X,  B.  In  exposing  the  poaterior  surface  of  the 
vesicles  carc  must  be  taken  not  to  break  through  the  fasda  of  Dcnon- 
villiere,  which  covers  the  posterior  surface  of  the  prostate  and  seminal 
vesicles,  and  which  undoubtedly  forms  an  important  barrier  to  the 
backward  growth  of  the  disease. 

The  next  step  is  to  expose  the  anterior  surface  of  the  bladder  by 
still  further  depressing  the  tractor  and  making  strong  traction.  The 
bladder  is  then  incised  at  a  point  in  the  middle  line  about  i  cm.  be- 
hind (he  prostato- vesicle  junction  (Plate  XI,  C}.  The  dissection  is 
then  continued  on  each  side  with  scissors  until  the  trigone  is  exposed. 
The  trigone  is  then  incised  iransveisely  about  i  cm.  in  front  of  the 
ureteral  orifices.     (Plate  XI,  D.) 

While  still  making  traaion  upon  the  prostate,  the  base  of  the 
bladder  is  pushed  upward  so  as  to  expose  the  anterior  surface  of  the 
seminal  vesicles  and  the  adjacent  vasa  defercntia  (Plate  XII,  E),  all 
of  which  are  carefully  freed  by  blunt  dissection  with  the  6ngcr  as 
high  up  as  possible,  so  as  to  remove  with  the  vesicles  the  circumjacent 
fat  and  areolar  tissues  on  account  of  the  lymphatics  which  they  con- 
tain. I'he  vasa  deferenlia  are  divided  as  high  up  as  possible,  care 
being  taken  to  see  that  the  ureters  arc  not  cut  with  them. 

An  anastomosis  is  then  made  between  the  bladder  and  membranous 
urethra  and  the  remainder  of  the  vesicnl  wound  closed.  (Plate  XII, 
F.)  The  first  suture  is  placed  by  inserting  the  needle  into  the  tri- 
angular ligament  above  the  urethra  and  out  thrxjugh  the  anterior  wait 
of  the  bladder  in  the  median  line,  from  within  out,  care  bang  taken 
to  include  only  the  submucosa  and  muscle.  When  this  suture  is  tied, 
the  median  line  of  the  anterior  wall  of  the  bladder  is  drawn  to  meet 
the  urethra,  the  knot  outside,  and  the  thread  left  long. 

Lateral  sutures,  similariy  placed  (including  the  periurethral  muscu- 
lar structures  bdow),  and  two  posterior  sutures  complete  the  anas- 
tomo^s  of  the  membranous  urethra  with  a  small  ring  into  which  the 
anterior  portion  of  the  mar^n  of  the  vesical  wound  has  been  fash- 
ioned by  ihc  tying  of  the  sutures. 

It  is  most  interesting  to  note  that  the  functional  results  after  this 
extensiw  operation  were  good. 

One  padcnt  died  at  the  end  of  si.\  weeks,  death  being  attributed  to 
the  removal  of  Iht  valvular  ends  of  the  urctere,  owing  to  the  belief 
that  they  were  involved  in  the  maUgnant  process;  one  patient  died 
at  the  end  of  a  year  as  the  result  of  astone-crushingopi-ration;  the 


under  sexual  neurMthenia,  whereas  here  we  shall  conline  ourselves 
to  the  genuine  neuroses  of  the  prost&tc. 

In  the  prostate,  which  is  so  richly  supplied  with  nervous  dements, 
we  meet  with,  according  to  Pcyer,  three  kinds  of  nen'ous  disturbances: 
hyperiesthesta  of  the  gland  itself;  hypenesthe»ia  of  the  prot'tatic  urethra; 
nt■^^'0U5  irritabiUty  of  the  muscular  portion  of  the  gland,  which  in 
part  coiiKtiiutes  the  sphincter  of  the  bladder. 

These  three  conditions  seldom  occur  distinct  and  alone,  but  are 
found  in  association  with  one  another,  or  one  merges  into  the  other, 
HO  that  the  symptoms  of  one  form  arc  more  prominent  at  one  time 
and  the  symptoms  of  another  form  advance  to  the  fore  at  another 
time. 

Prostatic  neuroses  aiTect  yoimg  persons,  as  a  rule,  an  occurrence 
which  is  doubdcssly  explained  by  the  fact  that  they  usually  follow 
tnSammatory  processes  in  the  urethra,  that  is  to  say,  chronic  gonor- 
rhcca,  which  cither  involved  the  prostate  at  an  early  stage  of  its 
evolution  or  extended  to  it  through  the  prostatic  ducts  ut  a  later 
period, 

Although  the  majority  of  prostatic  neuroses  have  their  origin  in 
this  manner,  yet  I  have  seen  many  cases  in  persons  who  had  ncverhad 
any  venereal  disease.  For  tlic  most  part  they  occurred  in  neuro- 
pathic persons  who  had  masturbated  excessively  for  years,  and  who 
had  not  been  in  the  habit  of  having  sexual  intercourse,  either  for  the 
reason  that  they  were  impotent  or  thought  themselves  to  be.  Then 
there  was  a  series  of  cases  in  persons  who  bad  led  a  very  active  sexual 
life,  and  finally  another  in  the  subjects  of  general  neurasthenia,  whose 
trouble,  though  due  to  exacting  mental  application  or  over«'ork, 
assumed  the  form  of  sexual  neurasthenia  i\ith  symptoms  referable 
to  the  prostate. 

The  symptom-complex  of  the  prostatic  neuroses  is  especially  char- 
acleiized  by  absence  of  objt-ctivc  signs  of  inflammation  in  the  sexual 
organs,  or  by  manifestations  so  slight  that  they  do  not  suffice  to  explain 
the  severe  symptoms  complained  of. 

The  general  hypera»thcsia  of  the  organ  is  well  shown  by  a  constant 
feeling  of  pain  and  heaviness,  which  at  times  becomes  exacerbated  and 
gives  the  physician  the  impression  that  he  has  to  do  with  an  acute 
prostatitis.  Palpation  and  examination  of  the  prostatic  secretion 
show  the  error  of  such  a  view.  To  be  sure,  the  gland  is  verj*  sensi- 
tive to  pressure,  but  the  swelling  present  in  acute  inflammation  Is 
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wanting.  Occasionally  a  few  while  cdls  anr  found  in  thr  Kocrciion  s& 
the  exprcs^on  of  ii  previous  inflammation,  bui  this  is  (juile  b  different 
thing  than  finding  a  secretion  toni|«>sed  almmi  fnlia-ly  of  pus-cclb. 
and  vnihrocyte^  such  as  is  found  in  acute  catarrh  of  the  prostate. 
Kunhcrmore  diflicuUy  of  mirturition  is  absent  in  this  fonn  of  prostatic 
nturosis,  but  is  always  present  in  exiensj\-e  acute  inllammalory  disease; 
the  urine  also  is  clear  and  perfectly  normal  in  other  respects. 

In  those  cases,  too,  in  which  the  neurosis  afTecls  the  prostatic  urethra 
more  than  it  docs  the  prostate  gland  itself  there  are  likewise  no  demon- 
strable objective  changes  either  in  the  urethra  or  in  the  urine.  The 
urine  is  dear  and  free  from  abnormal  dements  except  perhaps  for 
the  presence  of  :■  fi-w  riliimt-nts,  which  represent  the  remnants  of  a 
previous  catarrh  that  may  have  supphed  the  cause  for  the  development 
of  the  neurosis.  There  is  no  explanation  for  the  ])ain  which  is  expe- 
rienced during  micturition.  Ujnn  palpation  the  gland  is  found  of 
nonruil  wae  and  not  excessively  lender. 

If  a  sound  is  introduced  into  the  urethra,  however,  the  patient 
grows  faint  with  pain  as  soon  as  the  instrument  enters  the  prostatic 
portion.  I  place  no  n-liana-  upon  apparent  anatomical  changes  in 
this  portion  of  the  urethra  as  showTi  by  the  uri-lhroscx)pc,  because 
I  am  of  the  opinion  that  they  cannot  he  distinguished  from  such  as 
misht  artificially  be  produced  by  the  introduction  of  the  instrument. 
For  this  ri>ason  it  is  belter  to  spare  the  annoyance  of  such  an  exami- 
nation, which,  moreover,  can  result  only  in  harm. 

The  third  form  of  prostatic  neurosis,  which  is  characterized  by 
spasm  of  the  sphincter,  and  the  detrusor  vi-sitie  as  well,  is  the  one 
most  frcfiui-ntly  met  with.  The  s[)asm  of  the  sphincter  is  shown  by 
the  difiicully  with  which  the  patient  urinates;  the  tonicity  of  the  mus* 
dc,  which  under  ordinary  drcumslances  readily  yields  to  the  contrac- 
tions of  the  detrusor,  is  increased. 

In  the  mildest  grade  of  this  neurosis  the  patients  cannot  urin-itc  in 
the  presence  of  others,  but  when  they  arc  alone  they  regain  control  over 
the  sphincter.  When  the  neurosis  is  more  pronounced  the  disturbance 
of  micturition  is  more  severe.  The  puitenls  are  obliged  to  strain 
and  call  the  action  of  abdominal  pressure  into  play  before  they  can 
get  any  urine  oul  of  the  bl.idder.  The  stream  is  small  at  llrsi,  without 
force,  and  often  interrupted,  as  though  a  small  calculus  had  cut  it  off. 
When  it  once  becomes  cstabti.<ihcd  and  the  urine  fl'  '" 

a  burrung  sensation  is  felt  in  the  urethra  nt™* 
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If  a  catheter  be  passed  into  the  bladder  after  thf  piiiient  has  urinated, 
mon:  or  les^  residual  urine  will  be  found,  a  fact  which  shows  that 
the  bladder  has  not  tromplctcly  i-mptit-d  it'sc-lf. 

All  these  phenomena  resemble  those  which  are  found  in  association 
with  some  real  impediniL-nt  at  the  neck  o(  the  bladder.  They  difler 
from  the  laller,  however,  in  the  following  respects:  they  arc  not  con- 
stant, being  present  al  one  lime  and  absenl  at  another;  thequantity 
of  residua]  urine  may  vary  coniudcrably;  the  urethra  is  not  lengthened 
as  it  is  in  prostatic  hypertrophy;  catheterization  is  i-asy  unless  a  fine- 
pointed  instrument  is  used.  iMnc-pointcd  instruments  arc  ill-adapted 
to  the  purpose  because  the  point  becomes  caught  and  firmly  held  by 
the  sphincter.  l,arge  cylindrical  sounds  and  catheters,  especially 
metal  ones,  which  cannot  be  bent,  generally  overcome  the  resistance 
at  once.  It  is  not  ncccs-sary  to  lower  the  instrument  as  much  as  in 
hypertrophy  of  the  prostate.  This  condition  is  distinguished  from 
stricture  by  the  distance  of  the  obstruction  from  the  external  meatus; 
as  is  well-known,  strictures  arc  almost  never  pa'sent  near  the  neck  of 
Ihc  bla<ldcr. 

The  spasm  of  the  detrusor,  also  cailerl  vesical  spasm  for  short,  is 
characterized  by  the  fact  that  the  patient  has  occasional  attacks  of 
strangury  for  which  no  objective  basis  can  be  found.  This  urgency 
of  micturition  is  not  constant,  as  it  is  in  inflammatory  conditions,  but 
it  comes  on  suddenly,  then  disappears  and  remains  absent  for  a  long 
time.    It  is  never  present  at  night. 

Micturition  is  painless,  and  as  a  rule  the  urine  is  voided  without 
dilfKulty.  The  urine  is  clear  and  conluins  no  abnormal  elements. 
Any  mental  or  sexual  excitement  increases  this  strangury,  but  no 
cause  for  its  origin  can  be  found. 

The  first  as  well  as  the  last  form,  both  spasm  of  the  sphincter  and 
of  the  detnisor,  is  oden  the  secjucl  of  a  previous  gonorrluea  and  pros- 
tatitis, but  they  arc  also  met  with  in  persons  who  never  had  these 
diseases.  It  has  already  been  slated  that  all  of  these  neuroses  may 
merge  one  into  another,  or  Ik:  combined. 

The  course  is  of  long  duration,  and  characterized  by  periods  of 
months  or  years  in  which  the  patient  is  free  from  all  difficulty,  until, 
for  some  reason  or  other,  the  old  trouble  makes  its  appearance 
again. 

The  effect  of  treatment  is  as  a  rule  satisfactory,  although  there  are 
cases  which  resist  all  therapeutic  measures.    If  signs  of  previous 
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inflammatory  and  suppurative  proc«ssei  are  found,  tlidr  successful 
treatment  nill  exert  a  ver)-  favorable  effect  upon  the  neurosis.  In 
general  it  may  be  staled  that  the  obstinacy  of  the  symptoms  U  due, 
as  it  also  is  in  other  neuroses,  to  the  fact  that  the  patients  believe 
their  condition  to  be  wone  than  it  ivally  h. 

In  the  class  of  cases  just  referred  to  they  believe  that  the  dlamentl 
in  the  urine,  the  sense  of  pressure  at  the  anus,  and  the  pain  upon  mic- 
turition arc  signs  of  serious  dLscasc.  If  these  objective  manifestations 
of  their  trouble  can  be  removixl,  the  neurasthenic  symptoms  will  be 
con^dcmbty  ameliorated,  or  often  entirely  overcome.  Therefore,  in 
such  cases,  judiciously  conducted  local  treatment  will  often  be  of  great 
advantage.  It  consists,  as  has  already  been  stated  in  reference  to 
the  treatment  of  these  inflammatory  conditioni^,  in  massage  of  the 
prostate,  cauterization  of  the  urethra,  irrigations,  and  the  use  of 
sounds. 

There  are  cases,  honxvcr,  in  whici)  these  measures  cannot  be  em- 
ployed without  causing  pain,  and  when  this  happens  the  reverse  is 
the  result:  the  patients  arc  made  worse  than  thej-  were  before,  the 
pain  to  which  they  are  subjected  increasing  their  nen-ousness.  It  is 
evident  that  in  this  latter  class  of  cases  local  treatment  must  not  be 
resorted  to.  In  other  cases  also  it  should  not  be  carried  too  far,  eepe- 
dally  if  it  becomes  apparent  that  the  remains  of  the  urethritis  and 
prostatitis  cannot  he  removed,  as  vcrj*  often  happens. 

I  can  warmly  recommend  other  local  measures  directed  solely 
against  the  neurosis.  To  this  class  belongs  electrization  of  the  prostate 
and  bladder,  which  is  performed  by  inserting  one  pole  into  the  rectum 
and  placing  the  other  over  the  symphysis.  The  interrupted  and  con- 
stant current  are  of  equal  value.  I1ie  use  of  the  psychrophore,  or 
ray  rectal  thermophore,  has  an  excellent  effect.  In  addition,  baths, 
ma!>sage,  exercise,  and  regulation  of  the  diet  should  be  ordered. 
Sitz-baths  at  a  temperature  of  3S*C.  increased  to  43*C.  [gST.  to  103.5" 
F.],  or  reduced  to  aj^C.  [90*F.),coId  douches  to  the  perineum,  the  cold 
rub,  exercise  in  the  open  air,  nidking.  and  medical  gymnastics  are  all 
indicated. 

To  overcome  spasm  of  the  sphincter  a  large  sound  may  be  passed 
and  left  in  place  for  a  short  time.  Hclladonna,  cither  internally  or  in 
the  form  of  suppositories  or  rectal  injections,  may  also  prove  of  service. 
Such  nervines  as  sodium  bromide,  tincture  of  gebemium,  valerian, 
antipyrine  and  phenaceline  should  constitute  our  list  of  drugs  for 
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internal  use.    Narcotics  are  to  be  avoided  if  possible.    [The  coal- 
tar  products  should  also  be  used  with  caution.] 

If,  despite  these  measures,  the  disease  persists,  the  patient  may  be 
sent  to  a  sanatorium,  where  the  same  procedures  we  have  mentioned 
will  be  found  to  exert  a  more  powerful  effect. 
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DISEASES  OF  THE  TESTICLE.  EPIDIDYMIS,  SPERMATIC 
CORD  AND  THEIR  COVERINGS. 

AlfATOMY, 

The  scrolum  consists  of  live  layers:  the  cutis,  the  dlrtos,  the 
cremasieric  fascia,  the  tunica  vaginalis  communis,  and  the  tunica 
vaginalis   propria. 

Then-  is  a  raph^  in  the  cutis  in  the  median  line  of  theacrolum. 
The  dartos  is  continuous  |X)stcriorly  with  the  connective  tissue  of  the 
perineum  and  pussi->  anteriorly  into  the  nx>t  of  the  penis,  forming 
a  septum  between  the  two  testicles.  The  cremastcr  is  a  continuation 
of  the  lower  fibres  of  the  internal  oblique  and  transver&alis  muscles; 
its  delicate  librcs  are  inlimalcly  blended  with  the  tunica  x'sginalis 
communis.  The  latter  is  a  continuation  of  the  transver^alis  fascia, 
which  covers  the  testicles  and  seminal  vesicles,  and  b  adherent  to  the 
outer  layer  of  tunica  vaginatis  propria. 

The  tunica  vaginalis  propria  is  a  serous  sac  consisting  of  parietal 
and  visceral  layers,  ihc  former  of  which  is  atlachwl  to  the  tunica 
vaginalis  communis,  while  the  latter  i*  closely  ndlicrcnl  to  the  testicle, 
covcrinR  it  entirely  except  at  its  posterior  border.  The  serous  ca\ity 
within  the  tunica  vaginalis  propria  extends  upwards  as  far  as  the 
parietal  peritoneum  in  the  form  of  a  funiculus,  which  represents  the 
remains  of  the  connection  that  existed  during  fcelal  life  between  the 
tunic  and  the  peritoneum. 

The  testicle  at  its  sujwrior  Iwrcler  is  overlapped  by  the  head  of  the 
epididymis;  it  is  covered  by  the  tunica  albuginca,  the  outer  surface  of 
which  is  in  relation  with  the  tunica  vaginalis  propria.  The  tunica 
albu^nea  st-nds  septa  into  the  substance  of  the  gland  which  divide 
it  into  a  number  of  lobules,  the  ducts  of  which  meet  in  the  rele  vascu- 
losum  Holleri  and  perforate  the  thickened  portion  of  the  albuginea 
known  as  the  body  of  Highmore  [or  mediastinum  testis]. 

The  epididymis  has  a  thick  anterior  part  known  as  the  head  (globus 
major]  and  a  slender  posterior  portion,  called  the  tail  [globu:^  minor]. 
It  con^sts  of  a  narrow  tube  made  up  of  many  comjJcx  ooils  which 
ori!i;inatc  from  the  efferent  ducts  in  the  wK  v;iscido5ura  Haileri  and 
end  in  the  vas  deferens.  — 


PLATE  XTII. 


Twttcle  and  ipcrmallc  ixiriL     Anirrior  *ic«.     (Deater.) 
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Tile  spernialic  cord  is  composed  of  the  vas  dcfcrMis  and  its  accom- 
panjing  vessels  and  nerves;  it  runs  through  the  inguinai  canal,  curves 
over  the  horizontal  ramus  of  the  oa  pubis  and  winds  around  the  epi- 
gastric artcrj',  crosses  the  external  iliac  vessels  and  unites  at  the  base 
of  the  prostate  with  the  duet  of  the  seminal  vesjcie  to  form  the  ejacu- 
latory  duct.  In  relation  to  the  other  structures  of  the  cord  it  lies 
posteriorly  and  externally.  It  can  be  felt  through  the  integument 
as  a  smooth,  firm  cord,  and  is  easily  distinguished  from  the  vessels 
and  ner\'es. 

The  arteries  of  the  spermatic  cord  arc  the  spermatic,  the  artery 
of  the  vas  deferens,  and  the  cremasteric.  The  spennallc.  which  is  a 
branch  of  the  abdominal  aorta,  supplies  the  testicle  and  the  epididjinis; 
the  aneiy  of  the  vas  deferens  is  derived  from  the  superior  vesical, 
supplies  in  part  the  tunica  vaginalis  communis  and  the  crvmaster,  and 
anastomoses  with  the  spermatic;  the  cremasteric  is  the  principal 
artery  of  the  crcmaster;  it  anastomoses  with  the  other  arteries  of  the 
cord.  ' 

As  the  \'cins  of  the  testicle  ascend  into  the  cord  thcj'  form  a  network 
known  as  the  pampiniform  plexus,  from  which  the  spermatic  veins 
originate.  The  right  spermatic  vein  empties  directly  into  the  vena 
cava,  the  left  one  into  the  left  renal  vein.  The  lymphatics  of  the  cord 
empty  into  the  lymph-glands  of  the  pelvis. 

The  nerves  also  forai  a  plexus,  which  is  known  as  the  spermatic 
plexus;  they  are  derived  partly  from  the  lumbar  plexus  and  partly 
from  the  sympathetic. 

The  scrotum  is  supplied  by  the  artery  of  the  septum,  which  comes 
from  the  internal  pudic,  and  by  the  cxleraal  pudic,  a  branch  of  the 
femoral.  The  lymph-vcsscIs  empty  into  the  superficial  inguinal 
glands.  The  nerves  arc  derived  from  the  internal  pudic,  the  external 
spermatic,  and  the  posterior  femoral  cutaneous. 

THE    CONGENITAL   DISEASES   OF  THE  SCROTUM  AND 

TESTICLES. 

Occasionally  the  scrotum  is  divided,  each  testicle  lying  In  a  separate 
compartment  surrounded  by  its  own  coverings.  This  anomaly  causes 
Ac  scrotum  to  resemble  somewhat  the  labia  majora  of  the  female. 
The  testicles  in  these  separate  compartments  may  be  perfectly  normal. 
The  condition  is  caused  solely  by  a  separation  of  the  two  organs  which 
look  plate  in  fcctal  life. 
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A  more  frequent  congi-nital  anomaly  is  rudimentary  dri'dopmcnt 
or  complete  absence  of  the  testicles  and  ihdr  adncxa  (hypoplasia  or 
atrophy,  and  apla^a  or  anorchism).  Usually  the  abnormality  is 
unilateral.  Microsropii"alIy  siirh  atrophic  testicles  show  either  the 
struttun-  of  ihe  infantile  organ,  that  is,  a  rich  connective  tissue  stroma, 
and  absence  of  spermatozoa  in  the  seminal  tubules,  or  else  they  con- 
sist almost  entirely  of  connective  tissue  through  which  masses  of  fat 
jtrc  distributed,  but  in  which  no  seminiferous  lubiiU-s  arc  contained. 

Much  more  frequent  than  any  of  these  abnormalities  is  excessive 
de%'cIopment  of  the  testicle,  known  «  hypenrophy  or  h>i>crplasia, 
Althoufjh  it  is  usujdiy  unilateral,  occurring  in  association  with  absence 
or  atrophy  of  the  opposite  organ,  it  may  be  biliiteral. 

When  the  position  of  the  testicle  is  abnormal,  the  condition  is  knonmi 
as  inversio  testis;  it  may  be  either  verlical  or  horizonlai,  according  to 
the  axis  upon  which  it  is  rotated;  the  rotation  may  be  cither  complete 
or  partial.  The  causes  of  this  nbnormalily  are  not  known.  Lc  Deniu 
attributes  it  to  faulty  attachment  of  the  gubcmaculum  testis. 

Cases  in  which  ihe  testicle  docs  not  descend  into  the  .icrotum  are 
known  by  the  name  of  ectopia  testis.  When  it  Ues  under  the  skin  of 
the  abdomen  the  condition  is  sjxikcn  of  us  ectopia  abdominalis;  when 
in  the  rej^on  of  the  Ihigh  as  ectopia  rruralis.  It  may  also  be  found 
in  the  perineum,  in  which  case  the  condition  is  called  ectopia  per- 
inealis. 

RETENTION  OF  THE  TESTICLE. 

Of  greater  practical  importance  than  the  abnormalilics  thus  far 
mentioned  is  retention  of  the  testicle,  a  condition  in  which  the  testicle 
does  not  descend,  but  remains  in  ihe  abdomen  or  is  arrested  in  some 
portion  of  its  passage  downwanl.  [This  condition  must  not  be  con- 
founded with  ectopia  leitis,  which  is  a  displatcmeni  of  the  organ.] 

Before  the  testicle  descends  from  its  embrj-onal  bed  within  the 
abdomen,  through  ihe  inguinal  canal  into  the  scrotum,  the  peritoneum 
surrounding  it  anteriorly  and  laterally  projects  ilscH  downwanls, 
so  Ihjit  whm  Ihe  testicle  reaches  the  scrotum  there  is  a  saclikc  process 
of  peritoneum  estending  from  ihe  internal  abdominal  ring  above 
to  the  gland  below.  This  divcnicuUim  is  known  as  the  vaginal  process 
of  peritoneum.  Normally  its  walls  grow  together  so  that  it  becomes 
obliterated  and  forms  a  fibrous  cord.  The  process  of  peritoneum 
covering  the  testis  itself  forms  the  tunica  vaginalis  propria. 
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Under  normal  conditions  the  descent  of  Ihe  testis  ends  when  it  reaches 
the  Bcrotum.  II  its  di-sccnt  U  arrested  and  it  remains  fast  in  some 
portion  of  its  course,  a  condition  ItnowTi  as  relaUio  testis  is  produced. 
The  tcstidv  may  remain  in  the  abdomen,  or  be  arrcstt-d  in  the  inguinal 
canal.  If  ihc  retention  is  unilalera]  the  condition  is  known  as  monor- 
chism, if  bilateral  as  cr)ptorchi5m.  The  caust;  of  these  conditions  is 
an  arrtrsi  of  de\'e]opment,  which  may  be  due  either  to  hereditary 
influL-nci-s  or  to  fortiutous  conditions  such  as  peritoneal  adhesions. 

The  diagnosis  is  not  difliciih;  one  wdc  of  the  scrotum  is  empty, 
and  in  case  of  inguinal  retention  the  testicle  can  be  felt  in  the  inguinal 
canal.    If  i{  is.  in  the  abdomen,  on  the  contrary,  it  is  not  palpable. 

For  various  reasons  a  certain  importance  is  attached  to  this  abnormal 
situation  of  the  testis.  'I"he  retained  Icslicle,  particularly  when  arrested 
in  the  inguinal  canal,  often  atrophies;  it  often  becomes  the  seat  of 
intliimmalion  owing  to  (he  pressure  to  which  it  is  subjected,  or  to  the 
ctTetts  of  gonorrhoea.  Kocher  has  obsened  that  retained  testicles 
often  become  <:arcinomatous,  and  K<enig  confirros  this  observation. 
For  this  reason  alone  it  is  apparent  how  important  the  diagnosis  and 
correction  of  this  abnormality  i.'*.  [I  have  known  a  testicle  retained 
within  the  abdomen  to  undergo  cj-stic  degeneration,  and  in  another 
case  to  become  verj'  much  inflamed.     (Plate  XIV.)] 

Retention  of  the  testicle  requires  treatment  oiJy  when  the  organ  is 
in  the  inguinal  canal;  when  retained  in  the  abdomen  no  treatmcnl  is 
newlwl  [unless  it  gives  rise  to  trouble).  (The  possibility  of  its  becoming 
intlamcd  or  undergoing  cystic  degenemlion  or  malignant  change 
must  be  remembered.)  When  the  gland  is  movable  an  effort  may 
be  made  to  bring  il  down  before  puberty  by  manipulation  and  massage. 
Haidcnhain  recommends  drawing  it  down  and  keeping  it  in  place  by 
means  of  a  truss.    [Little  is  to  be  ex])ecled  from  such  procedures.] 

Several  surgeons,  among  whom  may  be  mentioned  Julius  WoU, 
Mas  SchliUer,  Nicoladnni,  [and  Arthur  D.  Bevan),  have  endeavored 
to  fix  the  testicle  in  the  scrotum  by  operative  procedures.  These  pro- 
cedures are  conservative  and  are  commendable  so  long  as  the  oper- 
ation does  not  endanger  life.  In  case  of  the  latter  event  Ihc  certain 
and  safe  procedure  of  extirpation  is  to  be  recwmmcnded.  The  surgeon 
should  not  be  too  loath  to  resort  to  the  latter  operation,  because  the 
testicle  is  commonly  atrophied  and  therefore  is  of  no  use,  and  further- 
more, because,  as  has  been  «hown  by  Kocher  and  others,  it  is  liable 
to  undergo  malignant  change. 
»7 
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For  removal  of  the  testicle  from  tlie  inf;u!tutl  canal  an  ioduon  is  madi 
paniUel  with  and  about  liitlf  an  inch  above  t'oupart's  ligament^  and  Uie^ 
gland  freely  exposed.    The  vas  deferens  is  first  isolated,  the  vessels 
liKattd  by  a  double  hgature  either  en  masse,  or  better  separately,  and 
the  cord  then  divided.     The  oi«;ralion  is 


--^"^Sm 


difficult  onJy  when  the  testicle  is  adherent 
to  a  tumor  or  when  a  hernia  h  present. 
In  the  latter  case  the  t>eritoneal  cavity 
may  ca^y  be  opened,  [In  all  ca-scs  in 
which  the  testicle  ap]iears  to  be  normal, 
that  is,  in  which  it  is  ndlhcr  atrophied 
nor  inflamed,  nor  subject  to  malignant 
chan^-s,  I  deem  it  conscn-alive  surgcr)- 
to  Intnsplani  the  gland  to  the  scrotum. 

For  this  punwse  Max  Schttilerdividcd  ^*  "*'■    '^"""■' 

the  vai^nal  process  of  peritoneum  and  stitched  the  testicle  into  th' 
scrotum. 

.\  more  complete  and  satisfuclon,'  operation  has  been  devised  by 
Arthur  D.  Bcvan,  of  Chica^-o.    It  is  performed  as  follows.    The  tes- 
ticle is  exposed  by  a  three  inch  inci- 
sion over  the  inguinal  canal,  umilar  to 
the  one  made  in  Bassini's  hernia  Di>er- 
alion;  ihcvaginal  process  of  peritoneum 
is  divided  atxive  the  testis  and  ligated 
just   a.s   the  nerk  of  a  hernial  sac  is 
ligated;  and  a  tunica  vaginalis  for  the 
testis  then  formed  by  cloBing  that  por- 
bwWiWT^ft'  WJ     \     A    tion    of   the   peritoneum   which  sur- 
f^V^SiSmi  li^    A-ftt  rounds  it  with  a  puree  siring  suture. 

(Fig.  182.)  The  testicle  is  now  lifted 
from  its  bed,  the  cord  is  lengthened 
by  making  traction  upon  it,  and  Is  en- 
tirely frcai  from  connective  tissue,  so 
that  only  the  vas  deferens  and  blood-vessel*  remain.  These  structures 
arc  separated  from  the  peritoneum  by  introducing  the  finger  into  the 
abdominid  cavity  and  dissecting  them  away.  When  this  has  been  ac- 
complished, a  cavity  is  made  in  the  scrotum  by  blunt  dissection  iind  the 
teslide  pulled  down  into  it  and  retained  in  place  by  means  of  a  purse- 
string  suture  run  through  the  neck  of  the  scrotum.     "This  suture 
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Fig.  i)t4.    (Bc^'ait.) 


should  pass  ''*jJ^M|[nhc  »upcrfina]  fasda  and  the  external  oblique  on 
both  sides;  ihatlsTbotli  the  internal  and  external  pillars  of  the  external 
ring  and  above  the  cord."  If  the  cord  has  been  properly  freed  in  the 
manner  described,  it  will  be  so  lengthened  that  the  testicle  can  be 
dra^vn  into  the  scrotum  u-ilhoul  tension.  (Fig.  183.)  When  the  testi- 
cle is  well  up  in  the  abdomen,  or  per- 
haps in  other  exceptional  cases,  this 
mithod  will  not  suffice  to  free  the 
tcsiicic  so  that  il  can  he  drawn  down 
without  being  subjectid  to  tension;  in 
such  cases  the  spermatic  vessels  are 
ligated  and  divided,  it  being  these 
structures  which  constitute  the  impedi- 
ment 10  lengthening.  (Fig.  184.)  The 
aneiy  of  the  vas  deferens  is  said  to 
afford  sufficient  nourishment  to  the 
testicle.  The  ind»on  Ls  closed  as  an 
onlinary  hernia  inci»on,  with  the  exception,  of  cours*,  thai  the  cord 
is  not  transplanted.) 

CONGENITAL  HYDROCELE. 

When  the  raginal  process  of  peritoneum  fail*  to  close  after  the 
testide  has  descended,  but  remains  partly  or  entirely  open,  so  that 
the  communication  between  the  peritoneal  cavity  and  the  cu\'ity  of  the 
tunica  vaginalis  persi-its,  a  congenital  hydrocele  results.  Aa  the  result 
of  the  connection  between  the  two  the  licrous  fluid  of  the  peritoneal 
cavity  can  flow  down  into  the  tunica  va^pnalis,  and,  conversely,  the 
flui<l  secreted  by  the  tunic  can  gain  access  to  the  abdomen.  The 
passage  between  the  two  ra\'ities  is  usually  very  small. 

I'he  diagnosis  of  this  condition  rests  ujion  the  circumstances  that 
the  tumor  emits  a  dull  percussion  note,  that  it  is  translucent,  that 
it  does  not  glide  back  into  the  abdomen  with  a  gurgling  sound  as 
does  a  hernia,  but  undergoes  reduction  vcrj*  slowly  because  of  the 
smallness  of  the  communicating  passage.  If  a  hernia  is  present 
with  the  hydrocele  the  intestine  will  usually  be  found  in  the  upper 
part  of  the  tumor,  the  fluid  in  the  lower. 

Congenital  h)flrocclc  sometimes  disappears  spontaneously,  the 
Huid  being  resorbed  and  the  funiculus  subsequently  becoming  oblitcr; 
ated.    If  parietal  adhesions  form  small  serous  cavities  remain  in  the 
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cord  (sec  al.««  under  hydrotete).  If  the  swrlling  prn«i!M<>  and  is  ia 
any  way  luinoyiag  thi'  ButU  maj'  be  prcsHxl  back  into  ihc  pcrilODcal 
cavity  ud  ■  tniiu  applied,  or  Mrafis  of  adhesive  piaster  fa&lcnod 
around  the  Icstick-  for  the  pur]>osc  of  lessening  the  fiiae  of  the  op<»itng 
uid  causing  its  occhision.  If  such  measures  fail  the  sac  may  be 
punctured  once  or  repeatedly  with  a  line  needle.  Usually  the  irritation 
thus  produced  will  bring  about  occlusion.  Only  in  c^iceptional  cases 
will  it  become  necessary  to  do  one  of  the  radical  operations  which  will 
he  de«rib«i  later, 

IHJXJRIES    OF   THE    SCROTUM  AND  OF  THE  TESHCLE 
AND  ITS  COVERIHGS. 

The  majority  of  injuries  to  the  scrotum  are  bruises  and  Inceraitons. 
We  distinguish  between  subcutaneous  wounds  and  opc-n  tt-ounds. 
SuhcuIiini.r>U3  wounds  fre(iuently  involve  only  the  coverings  of  the 
testicle,  the  gland  itself  being  uninjured;  even  in  gunshot  wounds  the 
testicle  usually  e^apcs  the  bullet.  Of  course,  in  any  of  these  injuries 
the  testicle  may  be  involved.  Incised  wounds  of  the  testicle  occur 
almost  always  as  the  result  of  operative  procedures. 

Contusions  of  the  scrotum  are  characterized  by  a  copious  extrav- 
asation of  blood  from  the  niuncrous  vi-ssels  with  which  the  tissues 
are  supplied.  The  blood  difluses  itself  extensively  under  the  skin 
and  the  subcutaneous  connective  tissue.  If  the  coverings  of  the 
testide  and  spermatic  cord  are  affected  the  blood  gravitates  to  the 
nct'Uke  tissue  of  the  tunica  vaginalis  communis  and  forms  a  htnna- 
toma. 

This  tumor  differs  from  ha-matoccle,  which  is  a  collection  of  blood 
in  the  cavity  of  the  tunica  vaginalis.  While  ha'matocelc  isiumilarlo 
hydrocele,  in  that  it  forms  a  circumscribed  elastic  tumor,  hematoma 
forms  a  more  diffuse  soft  tumor  in  the  scrotum  or  along  the  course  of 
the  siwrmatic  cord.  If  the  testicle  itself  is  injured  an  elTusion  of  blood 
may  occur  within  the  tunica  albuginea  and  form  a  hai'matoma  testis. 

Although  it  is  of  no  great  practical  importance  to  determine  whether 
the  s\iperficial  layers  of  the  scrotum  alone  or  the  tunics  investing  the 
testicle  are  affected,  it  ii  di-siruble  to  distinguish  these  injuries  from 
injury  of  the  testicle  itself.  In  contusion  of  the  testicle  the  pain  is 
extreme,  often  being  so  severe  thai  the  patient  faints,  or  even  become* 
profoundly  shocked.    Contuidon  of  the  scrotum,  on  the  contrary, 
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is  not  9o  painful,  but  the  extravasation  of  blood  often  assumes  enor- 
mous dimensioiis,  not  uncommonly  extending  lo  the  pi-ni«  ud<1  abdomen. 
Thfsc  extravasations  of  blood  arc  generally  benign.  Cnder  appro- 
priate treatment  they  Income  reM>rbed.  \fon:  rarely  the  parts  become 
gangrenous.  Subcutaneous  injuries  of  the  testicle  may  pursue  the 
same  course  as  these  ^ii-ounds,  even  though  at  fini  sjnoope  or  the 
phenomena  of  shock  were  produced.  In  some  cases,  however,  inflam- 
mation of  the  testicle  follows;  it  may  end  in  abscess  formation  or 
atrophy.  The  treatment  of  these  injuries  to  the  scrotum,  the  tunics 
of  the  testicle,  and  of  the  testicle  itself  consists  in  placing  the  injured 
part  at  rest,  dcvaling  the  penis,  and  applying  lead  water  or  a  solution 
of  aluminum  acetate.  As  a  rule  the  swelling  and  discoloration  dis- 
appear. Pressure  bandages  for  the  purpose  of  hastening  resorption 
are  contraindicated;  in  view  of  the  delicac)*  of  the  skin  and  the  possi- 
bility of  gangrene  the  utmost  caution  should  be  obscn'cd. 

In  case  signs  of  inflammation  appear  and  abscess  is  feared,  the 
parts  must  be  incised,  under  strict  antiseptic  precautions,  so  that  the 
efTu^on  may  be  liberated.  .\s  a  rule,  the  development  of  abscess 
and  the  occunxmce  of  gangrene  of  the  testicle  is  marked  by  severe 
constitutional  disturbance,  such  as  chills,  high  fn-er,  violent  pain,  and 
perhaps  some  mental  hebetude.  In  sudi  cases  the  parts  should  be 
laid  freely  open  before  the  destructive  process  reaches  the  surface. 
Rc<lncss  of  the  skin  and  fluctuation  nill  mark  its  advance. 

Gangrene  of  the  testicle  often  foUow-s  subcutaneous  laceration  of 
the  spermatic  cord  and  contusion  or  torsion  of  the  spermatic  artery. 
Swelling  of  the  testicle,  together  with  assuciatt.'d  violent  constitutional 
dislurl)ancc,  usually  makci'  the  situation  dear.  In  these  cases  we 
should  not  wait  for  atrophy  of  the  testicle  to  lake  place,  but  should 
remove  the  gUnd  at  once. 

[Torsion  of  the  cord  has  been  known  to  occur  as  the  result  of  vio- 
lent sexual  intercourse,  and  has  also  taken  place  without  any  assign- 
able cause. 

In  the  latter  class  of  cases  it  has  been  mistaken  for  strangulated 
hernia.]     (Plate  XV.) 

Finally,  the  testicle  may  be  so  dislocated  by  injuries  which  do  not 
involve  the  skin,  that  it  may  be  pushed  into  the  inguinal  canal,  above 
the  sjTnphysis,  or  into  the  thigh.  Such  a  luxation  of  the  testicle 
must  be  reduced  by  pressure  or  traction,  or  by  operative  means,  for 
the  rea.wn  that  the  gland  may  become  gangrenous. 
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OPEN  WOUNDS  OF  THE  SCROTUM  AND  TESTICLES. 

Optn  wounds  of  tlie  bcrolum  gi-ntTttUy  result  from  i-onlusions,  more 
rarely  from  punctured  or  incisi-d  wounds.  As  ulrcady  slult-d,  the 
li-stidc  frequently  CKapes  injury  in  gunshot  wounds  of  the  scrotucn. 
If  the  )att<M-  is  lacerated  or  so  bruised  that  it  bursts,  the  marfpns  of  the 
licound  usually  retract  so  that  the  Icslicic  protrudes.  \$  dangerous 
a»  this  injury  may  appear  the  testicle  generally  retracts  and  the  skin 
corner  together  over  it.  Occauonolly  the  testicle  may  become  incaT' 
ceratcd  owing  to  retraction  of  the  edges  of  the  wound.  Severe  hem- 
orrhage often  takes  place  from  the  scroinl  wound,  the  edges  of  which 
also  frc^iuently  show  a  tendency  to  become  gangrvnous. 

Trtatmenl  is  in  accordance  with  the  establishe<l  rules  of  surgery. 
Arrest  of  ha-morrhagc,  strict  ascp«s,  removal  of  tissue  which  is  so 
crushed  that  it  may  become  gangrenous,  provision  for  drainage,  and, 
rmally,  careful  suture  of  the  wound,  are  the  measures  to  be  practised. 

As  concerns  wounds  of  the  testicle,  the  jiunriured  wounds  usually 
heal  s|K)ntani-«usly.  Incised  wounds,  however,  may  cause  pn>)ap&e 
of  the  seminiferous  tubules,  with  the  result  that  they  sJough.  If  the 
prolapsed  tissue  can  be  replaced,  the  tunica  albuginva  should  be  care- 
fully suturi-d  over  it.  If  there  is  danger  of  gangrene  a  timely  castration 
miisl  he  considered,  as  it  is  important  to  prevent  the  development  of 
phlegmon  or  si-piicx-mia.  The  danger  of  these  complications  is  cspe- 
cially  great  if  the  albuginea  has  been  sewed  firmly  over  a  prolapsed 
ie»ticlc  which  was  already  ganj;rcnou». 

ECZEMA,  CEDEMA,  ERYSIPELAS  AND  PHLEGMON  OF  THE 

SCROTUM. 

The  ihln.delicalc  skin  of  the  scrotum,  supplied  as  it  is  with  number- 
less sweat  glands  and  sebaceous  follicles.  Is  prcdispoised  to  erythema 
and  ecjtema,  diseases  which  arc  esiK-cially  common  in  summer  among 
fat  per«>ns  of  uncleanly  habits  who  sweat  freely.  Cleanliness,  sup- 
jKining  the  scrotum  by  means  of  a  sus|>eniwiy  bahdagc,  iipplicalion» 
of  a  2  per  cent  solution  of  aluminum  acetate,  or  oxide  of  «inc  ointment, 
usually  effect  a  rapid  cure. 

(Edema  of  the  scrotum  is  o)>sen-rd  in  dmpsy  and  also  occurs  as  the 
result  of  local  circulatory  disturiiimcra.  Compression  with  bandages 
Is  to  be  avoided,  because  it  will  increaM||Bi,v^rof  g:mga-ne,  which 
already  threatens,  owing  to  ihc  lensto  ( the  li-isucs  .ire  sul^ 
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jcclcd.  If  the  dihteoMon  is  considerable  multiple  punctures  should 
be  made  with  a  sterilized  needle;  this  u-ill  liberate  the  tluid  and  relieve 
tenrion.    If  the  cause  cannot  be  overcome  the  effusion  wUl  return. 

Erysipelas  of  the  scrotum  differs  from  the  disease  as  it  affects  other 
parts  of  the  Ijody  in  that  the  charactcri^lic  redness  is  absent,  or  present 
only  in  slight  degree.  It  is  for  this  reason  that  marked  swelling 
terminating  in  gangrene  may  develop  suddenly  and  without  being 
preceded  by  a  preliminary  stage  of  redness.  In  the  same  manner  the 
so-culled  S{K)ntaneous  gangrene  of  the  scrotum  is  expluinnl,  it  being 
assumed  that  the  preceding  erynpelatous  infection  manifested  itself 
but  little.  Diffuse  gangrene  of  the  scrotum  may  thus  occur  during  the 
course  or  after  the  termination  of  acute  infectious  diseases,  such  as 
typhoid  fever,  small  pox,  pneumonia,  etc. 

Phlegmonous  inffammation  of  the  scrotum  occauonaUy  follows 
wounds  or  abscesses,  but  it  occur*  much  more  frequently  as  the  result 
of  in&ltration  of  urine.  It  produces  t-tolcnt  disturbances.  The 
scrotum  and  neighboring  tissues,  particularly  the  penis,  are  red, 
swollen,  and  very  sensitive  to  pressure.  The  penis  may  be  codematous 
throughout  its  entire  length,  and  by  compressing  the  urethra  often  gives 
rise  to  difficulty  of  micturition.  Chills  and  fever  are  also  present. 
Dark  spots  of  varying  size,  the  pn-monitors  of  jjangrene,  appear  on 
the  superficial  tissues.  Jf  the  phlegmon  soon  opens  the  raggnl  gan- 
grt-nous  parts  will  slough  away;  healing  may  then  take  place,  although 
death  sometimes  results  from  sepsis. 

In  regard  to  treatment,  erj-sipelas  recjuires  rest,  elevation  of  the 
parts,  and  the  application  of  antiseptic  dressings;  as  soon  as  the  parts 
become  tense  multiple  scariliciition  in  the  long  axis  of  the  skin  should 
be  practised.  For  phlegmon  free  deep  incisions  should  be  made 
as  early  us  possible.  The  gangrenous  parts  may  be  left  to  take  care 
of  themselves;  they  will  come  away  spontaneously.  Fever  and  the 
other  constitutional  disturbance*  usually  subside  after  surgical  inter- 
vention, and  healing  ensues. 

TUMORS    OF   THE    SCROTUM    AND   TUNICA  VAGINALIS. 


'  Benign  growths  such  as  lipoma,  fibroma,  angioma,  atheroma  and 
cj'sis  of  the  MTotum  are  comparatively  rare,  aiw]  when  they  do  occur 
differ  in  no  wise  from  those  in  other  organs  of  the  body. 
\  tumor  peculiar  to  the  scrotum  is  elephantiasis,  which  devdopft 
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under  the  manifestations  of  erysipelatous  inflammation  as  the  result 
of  imtaiion  protlucMl  by  pantsitc^  ifilitria  sanpiinis  hominis),  or  other 
causes,  and  which  may  assume  enormous  proportions.  It  seldom 
afleci»  ihe  inhabitants  of  the  tomiierate  zone,  hut  otxurs  more  fre- 
quently among  those  who  dwell  in  the  tropics,  attacking  both  natives 
and  immiKrimls..  All  the  elements  of  the  skin  hypertrophy,  but  par* 
ticularly  the  epidermis,  so  that  laceration  easily  takes  place.  Indenta- 
lionft  uitemate  with  protuberances. 

As  to  treatment,  dressings  wet  in  alcoholic  solution  of  salicylic  acid 
may  be  used  for  a  protrncted  period  of  time;  if  the  jewelling  docft  not 
subside  under  their  use,  the  tumor  may  be  rc<lucwl  by  the  excision  of 
wedge-s-hapwi  jiieces  of  tis-suc. 

Certain  forms  of  cancer  also  affect  the  scrotum.  Frequent  irrita- 
tion such  as  may  be  produced  by  eczema  tn  hot  counlrieiv,  or  bv  chem- 
ical substances,  such  as  are  contained  in  sut,  paraOin  and  anilio  prod- 
urtti,  arc  responsible  for  the  development  of  these  growths. 

Chimney-sweepcre'  cancer,  as  well  as  that  due  to  the  anilin  products 
or  fumes  of  tar,  begins  as  wartlike  growths  at  the  root  of  the  penis, 
antl  may  remain  as  such  for  a  long  time.  It  generally  extends  super- 
ficially before  it  invades  the  deep  structures  and  iii\Wvcs  the  l>inph- 
alios,  thereby  giving  rise  to  metastatic  processes,  so  that  extirpation 
olTcr*  a  comparatively  favorable  prospect  of  cure.  [These  growths 
arc  really  epitheliomata.)  True  carcinoma  also  occurs  in  the  scrotum 
as  in  other  parts  of  ilie  body,  imd  its  cause  here  is  »s  little  understood 
as  It  is  in  other  regions. 

Treatment  consists  in  a  careful  and  thorough  removal  of  the  diseased 
tissue.  Merc  as  cbewherc  the  first  principle  is  thorough  exlirjwtion. 
It  is  esificntial  to  0|>erate  in  healthy  tihsue,  be>-ond  the  diseased  ports, 
and  this  should  be  done  though  it  necessitates  sacrifice  of  a  part  of 
the  sexual  organs.  Haemorrhage  is  usually  abundant,  and  special  care 
must  be  taken  to  control  it. 

Of  tumors  afTecling  the  tunica  vaginalis,  cysts,  lipomata  and  tibro- 
mala  have  been  obsened;  very  rarely  cnchondromata,  myomata 
and  s.ircomuta  have  been  found.  ThcM  tumors  are  confined  strictly 
to  the  tunica  vaginalis,  bdng  distinct  from  the  testicle,  e{»didymis 
and  cord,  so  that  the}*  can  be  removed  without  injuring  these  structures. 
Upoma  usually  affects  the  tunica  communis,  the  others  the  tuidca 
propria.  If  lijjomata  remain  small  they  may  not  rwjuirc  treatment. 
Fibromata  are  large  and  therefore  should  be  extirpated,  and  the  genital 
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organs  thereby  prtscnx-ci ;  ia  myxotnala  and  sarcomalii  it  is  necessaiy 
to  remove  the  testicle,  dix-iding  the  cord  as  high  up  as  possible. 

TUMORS  OF  THE  TESTICLE  AND  EPIDIDYMIS. 

Of  the  numerous  tumons  afTecting  the  testicle  and  qjididymis 
fibroma,  enchondroma,  myxoma,  and  the  rare  myoma  pri-sent  neither 
clinind  nor  histological  peculiarities.  For  this  reason  a  detailed 
description  of  them  may  be  dispensed  with.  It  may  be  stated,  how- 
ever, that  all  these  tumont,  and  likewise  those  about  to  be  mentioned, 
are  apt  to  occur  in  mixed  form. 

More  frequi-iu  than  the  above<l  named  is  sarcoma  of  tlie  testis  and 
epididymis,  which,  according  to  \'irchow,  occurs  during  early  childhood 
and  old  age,  although  Konig  stales  that  it  is  also  met  with  in  middle 
age.  Macroscopically  there  are  two  chief  varieties  of  sarcoma,  the 
hard  and  ihe  soft.  .As  a  rule,  the  softer  the  tumor,  the  more  malignant 
it  is.  Some  arc  round-celled  and  some  spindle-celled  sarcomata.  They 
attack  the  testicle  fir^t,  cau»ng  considerable  enlargement  of  the 
gland,  then  after  a  short  time  they  advance  to  the  epididymis,  and 
finally  break  through  the  tunica  albuginea.  .After  this  happens  they 
grow  very  rapidly,  become  adherent  to  the  skin  and  perforate  exter- 
nally, or  extend  upwards  along  the  cord  to  the  inguinal  glands,  and 
then  become  widely  disseminated,  gi^■ing  rise  to  metastases  in  remote 
«rgans  of  the  \iody,  such  as  the  brain,  the  lungs  and  the  liver. 

Kraske  thinks  that  trauma  is  the  cause  of  these  sarcomata. 

Treatment  consists  in  castration  at  the  earliest  possible  moment. 
It  is  only  when  the  tumor  ia  still  confined  within  the  tunica  albu^ca 
that  there  is  any  hope  of  cure;  otherwise  the  metastases  in  other  organs 
render  operation  fruitless. 

The  cystic  testicle,  cystoma  or  adenoma  testis,  which  has  been  care- 
fully studied  by  Billroth,  Virchow  and  Kochcr,  is  the  direct  analogue  of 
the  cystic  ovary.  It  is  a  cysto-adenoma,  and  result*  from  overgrowth 
and  constriction  of  the  seminiferous  tubules,  as  the  result  of  which 
cystic  dilatation  of  the  constricted  part  takes  place.  If  proliferation 
has  the  ascendency  the  tumor  more  closely  resembles  adenoma,  but  if 
cyst -formation  predominates  it  is  of  the  type  of  C}-stoma. 

As  long  as  the  tumor  remains  distinctly  adenomatous  or  c>'Stic  it 
may  be  daasified  among  benign  growths,  but  when  sarcomatous 
ponions  arc  found  in  it,  which  is  exceptional,  it  is  then,  of  course, 
malignant.    These  tumors  are  characterized  by  the  fact  that  the 
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epididymb  and  vas  deferens  usually  remain  free.  The  tissue  of  the 
tcsiiilc  [wrtly  covets  the  tumor  as  a  smooth  flat  coKiiog  and  partly 
insinuates  in-iAi  between  the  cy&la  and  the  solid  portions  of  the 
growth.  These  ({rowths  may  attain  the  size  of  a  man's  head;  ihcy 
UiituiU)'  have  a  smooth  iiurface,  are  soft  and  elastic  and  occa^nally 
fluctuate. 

(rystoma  of  the  Icsltcle  (i»iifllly  occurs  beiwrvn  the  ages  of  twenty 
and  forty,  that  is,  at  a  period  of  life  during  uhich  strength  and  the 
povrcr  of  procreation  are  at  their  height.  It  grou-s  ra[Ndly  and  some* 
times  causes  great  pain.  For  the  purpose  c^  conflrming  diagnosis 
puncture  may  be  made,  although  the  results  obtained  tliereby  will 
seldom  be  conclusive.  For  this  reason  incision  is  indicated.  Puriag 
the  o]ieratton  il  can  be  decided  whether  consen'attN'C  treatment  U 
pos^ble  or  whether  castration  is  necessary.  [If  tlie  tumor  provi-s  lo  be 
a  cyst*adenomii  il  should  be  removed.  An  old  hainiatncek-  might  be 
mistaken  for  a  cystic  testide,  and  in  such  a  case  the  testicle  would 
naturally  be  left  undisturbed  after  the  clot*  had  been  turned  out.J 

CBTCtnoma  of  the  testicle  is  more  common  than  sarcoma.  It  occurs 
in  two  form.'i,  the  hard  and  the  soft, or  schirrusand  alveolar.  Clinically, 
the  two  forms  may  be  diltcrentintcd  by  the  fact  that  the  medullary 
ty|H-  grows  more  ni|»dly  than  the  schimis  and  »  of  a  more  ^vmmctrical 
shajie  and  softer  consistency;  the  schimis  gro*vs  slowly,  is  of  irrc){ular 
form,  and  shows  well-marked  dense  nodules.  The  retTt>|>eHtoncal 
lymph  glands  into  which  the  lymphatics  of  the  testicle  drsvin  become 
infilirated  early  in  Ihe  disease;  Ihcy  lie  on  eadi  side  of  the  vertebral 
column  on  a  lei'cl  with  the  kidneys. 

As  long  as  the  neoplasm  remains  confined  within  the  tunini  albuginca 
the  etUargcd  testicle  maintains  its  o\'oid  shape;  when  it  breaks  through 
[his  structure,  however,  the  testicle  assumes  an  irregular  shajte,  grows 
more  rapidly,  becomes  adherent  to,  and  finally  pctioratcs,  the  skin  of 
the  scrotum. 

The  prognosis  of  careinoma  of  the  testicle  Is  very  unfavorable) 
because  the  inguinal,  iliac  and  retroperitoneal  lymph-glands  become 
involved  early  in  the  disease,  usually  before  a  positive  diagnosis  can 
be  made. 

The  only  treatment  of  any  value  is  early  extirpation  of  the  diseased 
testicle. 

(Teratomata.  The  mixed  tumors  above  mentioned  arc  prol>id>ly 
uU    lerutom.itu,  that    ts,  congenital    tumont    containing  embryonal 
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elements  from  ihc  three  blastodermic  layers.  Dermoid  cysts  also 
belong  to  this  class. 

Various  theories  ha\"e  been  advanced  to  account  for  the  development 
of  these  jirowths,  but  as  they  art-  of  more  interest  to  the  pathologist 
and  embryologi.'it  than  to  the  surgeon  and  practitioner  they  will  not  be 
discussed  in  detail  here. 

The  important  thing  for  us  to  remember  is  that  these  growths  are 
much  more  dangerous  than  they  usually  have  been  considered  to  be, 
and  that  their  presence  demands  a  radical  operation. 

Wilms,  in  liis  dasMc  paper  on  teratoma  of  the  testicle,  has  reported 
ten  cases  of  mixed  tumors,  two  of  which  proved  to  be  malignant. 
F.  R.  Slurgis,  of  New  York,  has  also  collected  from  literature  forty 
cases  of  what  he  terms  cystoid  disease  of  the  testicle,  many  of  which, 
however,  were  evidently  leratomata.  His  own  case  likewise  may  be 
rightly  classed  under  this  heading.  One-fourtli  of  this  number  showed 
^gnf  of  malignancy,  and  in  sixteen  cases  fatal  metastases  occurred. 

In  1902  Wlasson  and  Schlagenhaufer  called  attention  to  the  presence 
in  teratomaia  of  ti^ue  resembling  cborlo-epithelium,  and  Mnce  that 
time  other  cases  have  been  reported  by  Carey,  Steinhaus,  Fick,  Smauch, 
Scott  and  Longcope,  and  Robtrt  Frank.  The  accompanjTng  illustis- 
tions  (Plates  XVI  and  W"!!)  show  the  macroscopic  and  microscopic 
appearance  of  an  enormous  tumor  of  this  kind  which  was  recently 
removed  by  Dr.  Joseph  Hearn.of  Philadelphia.  The  clinical  diagnosis 
was  carcinoma,  and  the  true  nature  of  the  growth  was  revealed  only 
upon  microscopic  examination.  Fatal  metastases  occurred  within  a  few 
montlis  after  the  tumor  was  removed. 

These  tumon,  like  chorioepithdioma  of  the  uterus  and  vagina, 
»re  of  the  most  malignant  type. 

That  man)'  growth.*  diagnosticated  as  carcinoma  and  sarcoma  were 
in  reality  leratomsttu  containing  chorio-cinthelium,  is  attested  by  the 
recent  investigations  of  Robert  Frank,  of  New  York,  who,  by  the  way, 
has  collected  nineteen  authentic  cases,  not  including  the  one  here 
mentioned. 

There  is  a  diversity  of  opinion  in  regard  to  the  origin  of  the  chorio- 
epilhcliomitous  tissue  in  these  tumore.  Thus,  Schlagcnliaufcr  believes 
that  they  develop  from  isolated  blaslomeres  or  fertilised  polar  bodies. 
Risel  and  Pick,  who  think  they  have  obscn'cd  transitional  epithelium 
in  the  masses,  are  of  the  opinion  that  the  latter  are  formed  from  the 
epiblasl.    Scott  and  Longcope  have  called  attention  to  "  the  possibility 
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«!  the  chorio-epiUidiomatous  elements  present  in  a  teratoma  composed 
of  all  three  genninal  layers  growing  more  rapidly  than  the  other  elements 
and  thus  cauang  disappearance  of  the  latter  or  so  outgrowing  them 
that  they  are  difficult  to  detect  unless  serial  sections  be  made." 

As  has  already  been  stated,  the  important  thing  for  the  practitioner 
.to  remember  is  the  posuUe  malignancy  of  all  growths  of  the  testicle 
the  nature  of  which  is  obscure.  I  would  advise  the  removal  of  any 
suspicious  tumor  of  the  testicle  which  does  not  yield  rapidly  to  ener- 
getic antisyphilitic  treatment.  In  doubtful  cases  mercury  and  the 
iodides  in  large  doses  ate  always  to  be  tried.  If  they  fail  to  act  within 
a  short  time  recouise  should  be  had  to  operation.] 

TUBERCULOSIS    OF   THE    TESTICLE,    EFIDIDYHIS   AHD 

VAS  deferehs. 

Tuberculosis  of  the  genital  glands  is  a  relatively  frequent  disease. 
It  may  develop  dther  primarily  or  as  a  metastasis  from  a  mnc^ 
tubercular  focus  (asin  the  lungs  for  example),  or  extend  from  ndghbor- 
ir^  structures.  In  case  of  the  last  mmtioned  occurrence,  the  uiinaiy 
tract  or  the  seminal  vesicles  are  usually  the  seat  of.the  primary  lesions. 
It  also  often  happens  that  a  descending  renal  tuberculods  with  asso- 
ciated tuberculous  cystitis  is  the  source  of  the  trouble. 

As  exciting  causes  trauma  and  gonorrhcea  are  especially  to  be 
blamed,  since  they  may  lead  to  the  development  of  tuberculosis  in 
persons  who  are  predisposed  to  this  disease. 

Although  in  certain  persons  injury  results  in  an  acute  inflamma- 
tion of  the  testicle  and  epididymis  which  soon  subsides,  and  gonorrhoeal 
epididymitis  undergoes  resolution  with  the  exception  of  leading  a 
small  infiltrate  behind,  in  other  persons  tuberculosis  will  follow 
either  of  these  conditions,  and  that,  too,  when  not  a  trace  of  it  could  be 
found  before  in  any  part  of  the  body.  In  these  cases  it  must  be  assumed 
that  tubercle  bacilli  circulating  in  the  blood  select  for  their  abode 
the  point  of  least  resistance- — and  the  epididymis  is  to  be  considered 
as  such — and   there  cause   the  development  of  tuberculosis. 

The  disease  almost  always  bc^ns  in  the  epididymis  or  vas  deferens, 
very  rarely  in  the  testicle  ilsi'lf,  which  becomes  involved  later  as  the 
disease  progresses  in  the  epididymis.  This  mode  of  advancement  may 
be  considered  the  rule,  and  made  use  of  in  diagnosis.  It  is  either  in 
the  head  or  the  tail  of  the  ei>ididymis  that  the  formalion  of  tubercles 
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first  takes  place;  it  is  exceedingly  uncommon  for  the  portion  between 
the  two  extremities  to  be  the  site  of  the  Grit  tubercles,  although  in  rare 
instances  the  entire  organ  may  be  affected  at  once. 
I  Fortunately  the  disease  in  the  bcKinninf;  li  usually  unilateral,  iUlhough 

it  often  comes  to  pass  that  the  other  testicle  becomes  tubercular.  [I 
have  seen  marked  involvement  of  the  second  testicle  within  three 
months  after  removal  of  its  fellow,  and  this  in  a  case  in  which  operation 
was  performe<l  uilhin  ten  days  after  the  patient's  attention  w/:i.s  attracted 
to  his  condition.  No  signs  of  pulmonarj-  or  renal  tuberculosis  could 
be  detected  in  this  case.J  The  morbid  process  extends  along  die  vas 
deferims  if  this  structure  was  not  its  primary  scat.  Later  the  prostate, 
seminal  vesicles  and  bladder  may  become  involved,  or,  as  more  fre- 
quently happens,  the  disease  begins  in  the  seminal  vesicles  and  extends 
dotvnwards  to  the  epididymis.  As  concerns  the  urinary  tract,  it  may 
be  stated  that  it  is  more  common  for  tuberculous  of  the  prostate  and 
epididymis  to  invade  the  bladder  than  it  is  for  vesical  tuberculosis 
to  encroach  upon  the  epiilidymis. 

The  tubercular  process  origiDatos  in  the  walls  of  the  seminiferous 
tubules,  which  become  converted  into  tubercular  tissue;  owing  to  dis- 
inteKralion  of  these  newly  formed  masses  caseous  foci  arc  produced 
which  may  coalesce  and  form  cavities.  Later  the  testicle  ilself  becomes 
the  scat  of  such  tubercles,  which  underjio  the  same  changes  as  do  all 
others,  at  first  softening  in  the  center  and  then  becoming  ca.seous  toward 
the  periphery.  For  a  time  the  tunica  vaginalis  remains  free,  but  sooner 
or  later  it  generally  becomes  adherent  to  the  surface  of  the  testicle. 
Miliary  tubercles  may  also  be  found  on  the  outer  surface  of  ihc  tunic. 
Occasionally  hydrocele  ocoirs.  [I  have  found  fluid  in  the  ca\ity  of 
the  tunica  vaginalis  in  several  cases.] 

[Plate  XVIII  shows  extensive  destruction  of  the  parenchyma  of  ihc 
testicle  by  tuberculosis.) 

In  regard  to  the  symptoms  and  course  of  the  disease,  it  may  be 
slated  that  its  onset  and  development  are,  according  to  my  experience 
at  least,  usually  painless.  Rarely  it  may  hapjien  that  a  rapid  eruption 
of  tubercles  may  give  rise  to  slight  pain.  The  course  is  generally  so 
slow  that  the  patient  does  not  notice  the  beginning  of  the  disease; 
accidental  jiressurc  upon  the  testicle,  or  enlargement  of  the  scrotum, 

I  may  first  direct  his  attention  to  the  fact  that  something  is  wrong. 
Neither  fever  nor  other  constitutional  disturbance  is  present. 
It  is  not  onlv  enfeebled  or  jihthisical  subjects  who  are  attacked  by 
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this  maUdy,  but  also  straoK  foung  pcrsoas  in  whom  no  ottr  would  ever 
Mttpect  iub«m;ukNL«.  For  this  rcasco  the  dbaoc  tmijr  hv  purdy 
locil,  and  may.  monmvcr,  exist  (or  mmDV  vcais  without  pnigrcsang  or 
giving  tiie  to  mcttstuo;  tloa  b  a  drc\nnM«>ce  which  b  of  grcmt 
impoitancc  in  rrf^ard  to  trcatimmt.  This  docs  not  mean,  however, 
thai  in  other  cues  exietuuoD  of  the  mortud  process  does  oo(  lake  place 
nor  mctastiLKS  ocnir;  as  a  rule,  though,  this  is  not  the  case. 

In  regard  to  the  objective  »>-mpto«»,  il  may  he  staml  lh«I  in  tht* 
bcginnini;  one  or  morr  tubrn-lcs  ran  be  palpated  tn  Ihc  hi-ad  or  tail  nf 
the  c{jidi4l>  mi».  If  the  va»  drft-rem  be  followed  up  toward  the  inguinal 
canal  spindle-shujicd  sw-cUings,  rcprcscniing  lubcrcJcs,  may  perhaps 
be  fell,  although  in  some  cB&es  the  vis  niU  be  enrirrly  free. 

The  nodulci,  which  gradually  become  adherent  to  the  surrounding 
tiMun  may.  as  ha^s  already  been  Mated,  remain  unchanged  for  years, 
but  they  may  also  »oficn  slowly  and  finally  break  through  the  skin, 
which  has  gradually  become  thinner  and  thinner.  In  t^uch  cases 
(istuhc  de\'€lop  which  show  little  inclination  to  heal,  but.  on  the  con- 
trary-, direct  their  way  ntorc  and  more  through  Ihc  tissues,  forming 
indurated  tracts  from  thdr  external  otitkc  lo  the  original  alv  of  the 
tubercular  foci  from  which  thcj'  sprung.  Very  rarely  thcw  fistulie 
dose  sponlaneounly,  lea\'ing  adcAtricial  cord  behind;  as  a  rule,  how- 
e\er,  lubercular  gninulalions  grow  out  from  them  and  thej-  extendi 
further  and  further  into  the  neighboring  parts.  ^ 

The  grnciBl  health,  as  has  already  been  slated,  is  often  not  affected, 
but  it  must  not  be  forgotten  that  in  many  cases  the  lesion  in  the  testicle 
in  only  one  of  several  tubercular  foci  which  an.-  pn.-M'nt  in  the  bodyj 
In  such  cases,  of  course,  the  severity  of  ihc  constitutional  manifesta'9 
tions  will  tlejiend  upon  the  vital  importance  of  ihe  o!)^ns  alTcirted  and 
the  extent  of  the  morbid  process  in  which  they  are  in\'olved. 

DitTerentiol  diagnosis  between  tuberculosis  and  other  diseases  of  thcM 
testicle  depends  upon  the  slow  couiw  of  the  former;  the  pr»encij| 
only  in  slight  degree,  or  perhaps  the  entire  absence,  of  pain;  ihe  rough 
tuberculated  surface  of  Ihc  ((land;  the  priman,'  inxoh-emcnt  of  than 
epi<iidymis;  the  adherence  of  the  tediitle  to  the  skin;  the  dcvdopmmS 
of  persistent   fistula;,  and  finally  the  presence  of  tubercular  foci  in 
other  parts  of  the  body.    [Pain  ami  swelling  nf  the  scrotum  may  be 
Ihe  first  thing  lo  attract  the  patient's  attention,    So  inwdiou!*  Iti  the 
evolution  of  the  disease  IhiH  it  may  attain  «o  iulvanced  stage  b«'forc 
giving  rbc  to  any  symptoms,  ami  then,  when  (he  latt'-Ii-  bcmmc* 
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adherent  to  the  skin,  soreness  and  pain  will  develop  as  the  initial 
manifestations  of  the  long-existing  disorder. 

In  a  patient  whom  I  recently  operaied  on  acute  hydrocele,  together 
with  acute,  intensely  jiainful  inflammatory  swelling  of  the  superficial 
coverings  of  the  testicle,  were  the  first  signals  of  IrouUle.  Examina- 
tion of  the  diseased  k'^'^'^>  however,  showred  an  advanced  chronic 
tuberculosis:  there  were  both  caseated  and  calcified  areas  Id  the  tes- 
ticle and  epididymis,  and  also  an  eruption  of  miliary  tubercles  on 
the  tunica  vaginalis.  Yet,  despite  the  long  duration  of  the  morbid 
process,  no  disturbance  was  produced  until  the  parts  became  acutely 
iafiamed  and  distended  by  the  effusion  of  lltiid.  Therefore,  it  ii<  to 
be  remembered  that,  in  exceptional  cases,  the  first  symptom  may  be 
pain,  the  fir^t  sign,  acute  inflammation.] 

The  prognosis  dilTers  greatly  according  to  whether  the  epididymis 
is  the  only  site  of  disease,  whither  there  are  fori  jiresent  in  other  pans 
of  the  gcnito-urinary  tract,  or  whether  the  lesion  represents  a  metasla^ 
from  tubercular  areas  in  remote  parts  of  the  liody.  The  prognosis  is 
by  no  means  unfavorable.  If  the  disease  is  unilateral  it  may  heal 
spontaneously  or  be  entirely  o\'ercome  by  operation.  Associated 
pulmonary  or  renal  tuberculosis  naturally  render  prognosis  much  less 
favorable. 

.\s  regards  treatment  it  may  be  stated  that  the  measures  to  be  adopted 
in  dealing  with  tuberculosis  of  the  organs  now  under  discus.'uon  depend 
upon  a  variety  of  circumstances.  When  there  is  an  associated  pulmon- 
ary or  renal  tuberculosis  it  is  e«dent  thai  treatment  will  be  symptom- 
atic and  palliative.  In  cases  in  which  the  general  health  is  good, 
however,  it  must  not  be  forgotten  that  tuberculosis  of  the  testicle  is 
often  merely  a  local  disease,  and  that  after  it  is  overcome  the  organism 
may  remain  free  from  further  tuberculous  infection.  So,  too,  if  unilat- 
eral ncphrotuberculosis  be  coexistent  with  tuberculous  of  the  testicle 
on  the  corresponding  side,  it  may  be  [xissible  to  effect  a  com^Jete  cure 
by  removing  both  the  diseased  organs.  In  cases  where  the  disease  is 
unilateral  the  chances  of  complete  recover)'  are  increaserl  if  no  delay 
is  tolerated  in  effecting  the  removal  of  the  tubercular  organs,  namely, 
the  testicle,  epididymis  and  greater  pan  of  the  vsi»  deferens.  When 
both  testicles  arc  diseased  the  cjucstion  becomes  more  difficult,  for 
double  castration  is  often  followed  by  severe  psychic  disturbances. 
In  these  cases  1  have  decided  ujion  castration  only  when  the  disease 
was  making  rapid  progress.  ^^h 
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In  Other  cases  il  seemed  righl  to  mc  to  follow  a  consen-Biivc  )ilim, 
thiit  i^i  to  onler  roborant  general  trvalmcnt.  and  if  t'l^luUe  were  present 
In  lay  them  opett,  curette  them,  cauterize  individual  foci,  and  treat  the 
wound  with  iotJoloim.  Thiit  plan  is  the  more  justifiabli!  as  cases 
no  doubt  do  occur  in  which  tuberculosis  of  the  testicle  and  qiididymlft 
heal  Dpontaneously.  The  cure  may  follow  sloughinfi  of  the  atTcctcd 
piarts,  calcification,  or  fibrous  change. 

Resection  of  the  rpidtdymis  with  prescnation  of  the  testicle,  as 
proposed  by  Bardcleben,  does  not  seem  rational,  because  there  is  no 
means  by  which  it  can  be  determined  whether  tubercular  foci  which 
cannot  be  [>alp«ted  and  ivcognized  are  not  present  in  the  parotchytna 
of  the  testicle. 

[THE  OPERATION  OF  CASTRATION.) 

This  operation  varies  according  to  the  IcMon  for  which  it  is  pcr- 
form«-tl.  For  the  removal  of  tubercular,  gangrenous,  or  injured  testicles 
an  incision  is  begun  at  the  external  abdominal  ring  and  carried  down- 
wards through  the  skin  and  subcutaneous 
tissues  of  the  scrotum  for  a  distance  suffi- 
(dcnt  to  make  an  opening  which  will 
readily  permit  the  ]>as.sage  of  the  testicle. 
(Fig.  1S5.)  The  length  of  this  incision 
will  vary  in  difTcrent  coses. 

WTien  fistuhe  are  present  the  incision 
should  be  so  shapetl  as  to  include  them 
in  a  }>ortion  of  the  skin  which  is  to  be 
removed  with  the  testicle. 

All  bleeding  points  are  caught  with 
ha'mostatic  force]»s.  the  testicle  frce<l  by 
blunt  dissection,  the  cord  likewise  liber- 
ated, and  the  whole  maas  drawn  out  of 
the  scrotum.  The  cord  is  now  ligaled 
in  two  portions  with  strong  chromic 
catgut  and  diWded  below  the  ligature. 
(Fig.  i86.>  1  u*e  an  aneurj-sm  needle  for  separating  Ihe  constituent 
structures  of  the  cord,  pas.'ijng  It  through,  then  threading  it  and  draw- 
ing it  buck,  ^^'hen  o|KTuting  for  tuberculosis  the  cord  should  be 
ligaled  as  high  up  as  possible.  Some  surgeons  crush  Ihe  cord  with 
strong  force])!i  or  the  angiotribc  before  ligating  it.    A  strong  ligature. 


Fi^.  1S5. — The  ini,'im(in  fn  iho 
o^ratkin  of  cuuaiion.    (Vmu.) 
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firmly  ticd»  has  ne%'er  (uilcd  in«,  m  I  do  not  pracUac  ihc  latter  pro- 
cedure. 

Before  dosing  Ihc  wound  bleeding  must  be  carefully  arrested. 
The  cavity  wiihin  the  scrotum  should  be  irrif;utc[l  with  hot  normal 
salt-solution,  sixingcd  dry  with  slcrilizcd  g-.«uze,  and  any  bleeding 
points  caught  with  hiemostatic  forceps  and  twi&ted  or  itcd.  It  is 
essential  to  prevent  the  formation  of  a  ho?inatonna.  The  cavity  should 
be  drained  for  twenty-four 
hours  with  a  small  lube,  or  a 
(cw  sininds  of  silkworm  gut 
inserted  throuKh  the  lower 
angle  of  ihc  inciuon. 

In  operating  for  malignant 
tumors  of  tlir  [fsiiflc.  piinic- 
ularly  carcinoma,  a  more  ex- 
tensive procedure  is  absolutely 
necessary. 

It  will  be  remembered  ihat 
the  lymphatic  vessels  of  the 
testicle  accompany  the  spcr> 
malic  cord  as  far  as  the  lum- 
bar rt-tfion  iind  llitn  divertre  ''"'*■  <W-— Thr  roril  hflsbctn  llgniwHn  «wo 
oar   rtgion   .ind   imn  UMtrge    poniom  nnd  divided  bflow  ih*  ligwurr.    The 

to    pursue   their   course  to  the    itump  is  n-ta  at  ihc  upper  onRlc  id  ihc  wound. 

juxta-aortic  glands,  into  which 

they  empty.  Although  it  is  impossible  to  reach  them  at  their  tenni- 
nation,  e^ery  portion  of  them  which  is  accessible  should  be  removed. 
'I'hU  is  the  only  rational  surgical  procedure. 

Following  the  method  of  Cumston  and  Kolfe,  an  incision  is  mude 
parallel  to,  and  alrout  one-half  or  threctquartere  of  an  inch  above, 
Foupari's  ligament,  the  inguinal  canal  laid  of>en,  the  conl  freed  and 
lifted  out.  The  iliac  fossa  is  then  entered  by  an  opening  made  through 
the  ]K>sierior  wall  of  the  canal.  The  vas  is  followed  downward  into 
the  pelvis  as  far  as  possible,  tie<l,  cut,  and  Ihc  slumptouchcd  with  pure 
carbolic  acid.  The  spermatic  vessels  arc  then  traced  ujtward  n»  far 
as  posiuble,  Ugatcd  in  fivo  places  and  divided  between  the  ligatures. 
The  conl  is  separated  from  its  coverings  from  aljove  downward  to  a 
point  below  the  external  ring.  The  testicle,  if  not  too  much  enlarj^cd, 
may  he  pressed  upwanl  and  forced  out  tlmtugh  the  o|)ening  above 
Poupan's  ligament,  where  It  is  removed  together  with  the  cord. 
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If  the  growth  be  very  large  it  will  be  necessary  to  make  a  longitu- 
dinal  incidon  down  the  scrotum  in  order  to  remove  it. 

Whenever  a  malignant  tumor  is  adherent  to  the  scrotum  the  skin 
must  be  freely  excised,  and  the  inguinal  glands  also  dissected  out,  as 
the  lymphatics  of  the  scrotum  empty  into  them. 

SYPHaiS  OF  THE  TESTICLE  AND  EPIDIDYMIS. 

Syphilis  occurs  in  the  testicle  and  epididymis  in  two  different  forms: 
gummata,  and  diffuse  overgrowth  of  the  connective  tissue  in  which 
the  seminal  tubules  are  destroyed  and  extensive  indurations  formed. 
Both  forms  may  be  present  simultaneously. 

Concerning  the  development  of  this  affection  I  shall  ignore  the 
rare  instances  in  which  the  testicle  and  epididymis  are  involved  at  the 
outbreak  of  lues  and  consider  only  those  in  which  it  occurs  as  a 
late  manifestation  of  the  infection.  As  is  often  the  case  with  localized 
syphilitic  lesions,  injury  or  inflammation,  as  for  example,  a  gonorrhceal 
epididymitis,  may  act  as  exciting  causes.  Although  orchitis  and 
epididymitis  are  among  the  most  frequent  localized  syphilitic  lesions, 
it  is  well-known  that  the  syphilitic  virus  may  be  present  in  the  semen 
of  persons  in  whose  genital  organs  no  signs  of  lues  can  be  found. 

The  clinical  picture  of  syphilitic  orchitis  is  not  verj'  distinctly  delin- 
eated. The  disease  develops  insidiously,  the  testicle  gradually  becom- 
ing larger,  but  yet  not  attaining  an  excessive  size.  An  important 
point  of  dirferenlial  diagnosis  is  that,  in  contradistinction  lo  tubercu- 
losis, in  syphilis  ihc  testicle  is  almost  always  affected  before  the  epididy- 
mis, and  that  the  vas  deferens  as  a  rule  remains  uninvolvcd.  The 
swelling  may  be  diffuse,  or  hard  nodules  of  \-ar}ing  size  may  be 
detected;  the  former  condition  is  the  more  common.  The  testicle  is 
firm  and  elastic,  and  apparently  fluctuates,  so  that  the  condition  is 
not  uncommonly  confounded  with  hydrocele.  In  isolatu-d  cases  the 
diffuse  swelling  may  gradually  subside  and  a  small  indurated  testicle 
remain.  When,  as  more  frequently  hap])ens,  owing  lo  mistaken 
diagnosis,  antisyphilitic  treatment  is  not  given,  the  noiUiles  soften  and 
perforate  through  the  skin  of  ihe  scrotum,  thus  formini;  ulcers.  The 
testicle  may  prolapse,  but  the  opening  is  generally  dimini>hL'd  in  size 
by  the  proliferation  of  gr.inuktion  tissue  which  form-  the  so-called 
fungus  syphiUlicus.  The  disease  is  jiainless;  seiisiilveriess  is  neither 
present  nor  can  it  be  ehcited  by  pressure. 
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Other  manifestations  of  syphilis  may  be  foun<l,  their  nature  depend- 
ing upon  the  stage  of  the  disease  during  which  they  occur.  As  little 
as  the  disease  annoys  the  patient  or  afTects  the  gencrAl  health  its  results 
may  nevertheless  be  most  serious.  When  bilateral  it  may  produce 
sterility.  This  does  not  usually  happen,  however,  unless  the  diagnosis 
has  been  made  very  late  and  treatment  delayed  until  destruction  of 
the  glands  has  become  most  exten^ve.  As  a  rule  «>me  functionally 
active  tissue  will  remain. 

In  regard  to  diagnosis,  which  cannot  alwa)-s  be  easily  made,  the 
following  points  are  to  be  observed:  the  history  of  the  case;  other  signs 
of  recent  or  tardy  syphilis;  gmdual  development  of  the  swelling  without 
pain;  involvement  of  the  testicle  first;  non-inTOlvemcnt  of  the  vas> 
deferens  in  contradistinction  to  its  pnnicipiilion  in  tuberculosis; 
freedom  of  the  Ij-mjih-glands  in  contradistinction  to  iheJr  implication 
in  malignant  growths.  In  cases  in  which  diagnosis  remains  obscure 
despite  the  consideration  of  these  data,  the  therapeutic  test  may  be 
api>lied.  A  course  of  mercur>'  followed  by  targe  doses  of  [potassium 
iodide,  will,  if  benefit  follows  its  employment,  enable  one  to  conclude 
thai  the  tumor  in  question  was  of  syphilitic  origin. 

Prognosis  as  to  life  is  good;  ]irognosis  as  to  recovery  is  also  favorable 
provided  that  Ireatment  be  not  too  long  ddaywl.  It  is  only  when  the 
lesion  is  congenital  that  complete  destruction  of  the  testicle  is  wont  to 
lake  place 

Treatment  consists  primarily  in  the  energetic  employment  of  mer- 
cury or  potassium  iodide,  or  of  both.  In  recent  rases  mercurj'  is  the 
drug  of  preference,  in  the  older  ones  potassium  iodide.  Mercurial 
plaster  should  also  be  applied  to  the  testicle.  As  in  constitutional 
sjiihilis  these  measures  may  be  supplemenled  by  bathing  cures. 

If  perforation  has  takiii  place  the  n^ulting  ulcer  should  be  treated 
in  accordance  vrith  the  established  principles  of  surgcr)-,  and  an  energetic 
anlisyphililic  treatment  instituted.  Local  applications  of  sublimate 
solution  I ;  3000,  the  drcsiung  being  renewed  everj-  two  hout^  act 
excellently.  Under  this  treatment  the  necrotic  portion  of  the  testicle 
will  usually  slough  away,  the  wound  become  healthy  and  healing  take 
place,  so  that  the  greater  jiarl  of  the  gland  will  be  preserved,  It  is 
only  in  exceptional  cases,  where  extensive  destruction  of  the  paren- 
chyma of  the  testicle  is  rapWly  taking  place  despite  energetic  treat- 
ment, that  the  surgeon  will  be  compelled  to  perform  castration. 

It  is  not  unusual  to  see  recurrences  of  the  diseiiee  after  healing  has 
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aad  it  is  Botrwanhr  that  the  naplrtioci  may 
aftrr  tbr  indammatiaa  ot  tbr  pvoiid  has  sub> 
Med,  and  that  the  ifisatsc  nay  aSta  the  tetidc  fine 
Kochfl-  found  the  tjphoid  badOw  in  the  tcstidc  tn  a 
OK  of  occtaitis  whidi  ocmnvd  «s  a  complication  of 
trpbaid  few.  FbaSr  diot  mnain  to  be  mentkiDod 
orchita  of  rfarunutic  and  maUrial  origin,  the  latter  of 
irhirh  reacts  lo  quinioe. 

The  ftymfiUMis  coottst  of  pain,  tenderness  upon 
prv»uTv,  cniarscmal  of  the  testicle,  and  coostitutioiuil 
dtsluifaance. 

Pain  may  be  severe.    It  h  charactcri7«I  by  the  fact^ 
thai  it  pcnints  while  ihc  jutlit-nt  rcnuins  in  the  dors;0  po>4ttoo,  and 
thai  it  either  may  be  confined  to  the  testicle  alone  or  radiate  to  the 
(oins  and  back.    These  paJns  in  the  back  are  to  be  considered  cither 
as  rcOrx  neurnlKlii  or  as  peripheral  ticurilis. 

Upoti  pal|t3tion  the  testicle  is  found  lo  be  ^nollcn  and  very  sensitive 
lu  piTSDUie.    The  epididymis  lies  behind  the  testicle  and  is  lengthened l 
by  the  swelling  of  the  former,  so  that  it  feels  like  a  thick  cj'lindrical 
timior.     (Fig   iS;.t    The  ti-atitle  may  nwcll  very  rapidly,  Konu-iimes 
becoming  m  latKe  us  a  noose's  efg;  within  twenty-four  hours. 

The  geneml  health  is  coiiMdcrahly  disturbed;  fever  is  present  iod' 
the  evcniniit  temiK-rature  may  rise  as  hiph  as  4o''C.  [104°  F.].    The 
metiiAinlic  forms  are  the  mildt-st.    [In  Sumatra,  Martin  observed  an 
intense  fulminatinj;  inflammation  of  the  testicle  orcurring  as  a  com- 
plication of  malaria.]    Tlie  majority  of  cases  due  lo   iraunuittsm  also 
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pursue  a  favorable  course.  Those  due  to  urethral  disease  arc  of 
longer  duration,  on-ing,  no  doubl,  to  the  fact  that  thvurelhraltroublc 
often  persists. 

Orchitis  is  to  be  (lifti-ri.-ntiatitl  from  qjiditlymitis  and  hydrocele. 
Palpation  furnishes  a  sure  means  of  distinguishing  it  from  the  former, 
and,  as  a  mlt:,  u-ill  aifo  serve  to  separate  it  from  hydrocele.  If  doubt 
exists,  it  should  be  remembered  that  hydrocele  is  usually  transparent, 
that  the  epididymis  retains  its  normal  form  in  hydrocele,  but  is  length- 
ened in  orchitis.  Huctuation  is  a  ^gn  of  little  worth,  because  in  orchi- 
tis the  swollen  testicle  may  apparently  fluctuate. 

The  intense  swelling  is  due  to  serous  infiltration  and  intense  hypcr- 
icmia  of  the  substance  of  the  testicle.  If  the  proci^ss  advances  further, 
the  testicular  tissue  is  seen  to  be  of  a  yellow  color  «hen  the  gland  is 
sectioned.  Along  the  septa  and  albuginea,  and  in  the  substance  of 
the  gland  as  well,  small  circumscribed  areas  of  suppuration  arc 
found  which  later  coalesce.  The  albuginea  is  thickened,  the  septa 
are  broadened.  Under  the  microscope  the  connective-tissue  stroma 
is  seen  to  be  infiltmled  with  small  cells.  Wall  and  s<.-miniferous 
tubule  and  interstitial  connective  tissue  are  all  intiltrated  with  leuco- 
cytes. 

In  regard  lo  (he  couise  and  termination  of  the  disoue,  it  may  be 
statc<)  tliat,  as  a  rule,  it  lasts  from  two  to  three  wc-cks. 

■^flc^  the  swelling  has  reachc<l  its  height  and  the  pain  consequently 
attained  its  maximum  intensity,  the  fever  begins  to  subside  and  the 
temperature  soon  reaches  its  normal  le^■cI.  The  further  courw  of  the 
disease  is  unattended  by  mati-rial  disturbance  of  the  organism.  In 
the  majority  of  cases  complete  mtUuiio  ad  inUgrum  results;  nodular 
infiltrates  do  not  remain  behind  as  in  epididymitis, 

A  somewhat  lcs.s  fax'orable  termination  is  in  atrophy  of  the  testicle, 
which  is  caused  by  the  excessive  overgrowth  of  interstitial  connective 
tissue.  The  most  tmfnvorable  ending  of  all  is  suppuration,  which 
may  either  extend  toward  the  periphery  and  rupture  externally,  or 
lead  to  gangrene  before  rupture  occurs.  The  greatest  danger,  how- 
ever, is  extension  of  the  suppurative  process  to  the  spermatic  cord,  with 
resulting  peritonitis  and  pyemia.  Fortunately  this  occurrence  is 
exceedingly  rare. 

Treatment  consists  in  absolute  rest,  elevation  of  the  testicle,  applica- 
tions of  an  ice-cold  3  per  cent  solution  of  acetate  of  aluminum,  together 
with  the  internal  use  of  antipyrin  or  salicjUc  add. 
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Th)»  aniiphlogUtic  therapy  will  suflicc  in  the  vast  majority  of  caAcs. 
It  may  be  ncccssar)-,  however,  to  i-m]jloy  narcoiics  if  the  pato  is  very 
severe. 

Although  inci«ion  of  the  infliiTnifi  tcHticle  caiist^^  relaxation  of  the 
difttcadtid  liitsucs,  and  thereby  lessens  |>ain,  U  shouki  not  be  rcsoned 
to  for  the  reason  that  cure  almor^t  alwa>-3  follon's  without  its  rmptoy- 
ment,  aml.furthcTmorc,  becau.sc  there  is  danger  of  prolapse  and  con- 
sequent gannrcni-  occuninK. 

It  is  (juite  (iiiTercni  when  there  is  reason  to  bcUcvc  ihat  suppumiion 
k  present  and  that  resoqrtion  ■will  not  take  place.  When  high  fever, 
chilLs,  pain,  and  swelling  pcnasl  beyond  the  usual  time,  and  fliiclunlion 
makes  it  plain  that  pus  Is  present,  then  no  delay  should  be  entertained 
in  making  a  free  inrision.  The  danger  of  prolapse  of  the  seminiferous 
tubules  and  consequent  gangrene  i*  the  only  one  to  be  (eared,  but  it  is 
of  such  moment  that  inci^on  should  be  resorted  lo  only  when  markexl 
indications  exist.  Small  non-conlluent  foci  of  suppuration  may  be 
present  and  give  rise  to  the  severe  symptoms  above  mentioned.  When 
this  is  the  case  incision  will  afford  relief  by  lessening  tenMOn,  but  il 
should  not  be  employed  for  the  reason  that  the  suppurating  foci  may 
undergo  resorption.  Therefore,  as  a  prerequisite  to  operation,  pus 
should  be  obtained  by  puncture,  unles.s  the  symptoms  are  so  violent 
as  to  demand  surj^cal  inter%'ention  even  though  pus  cannot  thus  be 
obtained  nor  fluctuation  detected. 

Chronic  orchitis  is  a  ^■erj'  rare  disease,  for  the  two  afTccdons  in  which 
chronic  inHammulion  of  the  testicular  substance  occurs,  namely, 
tuberculosis  and  syphilis,  arc  considered  by  themselves  as  maladies 
due  to  specific  causes.  The  term  chronic  orchitis  is  therefore  reserved 
for  a  very  few  cases  in  wluch  acute  orchitis  terminates  In  a  manner 
different  than  any  of  those  just  describctl. 

Instead  of  complete  resolution,  atrophy,  or  suppuration,  chronic 
inflammation  of  the  parenchyma  of  the  testicle  may  result.  Such 
an  occurrence  is  so  rare,  however,  that  I  am  inclined  to  believe  it 
represents  exacerbations  of  latent  indammiition  which  hu  remained 
after  the  subsidence  of  an  acute  orchitis. 

Treatment  consists  in  ihe  long-continued  application  of  tincture 
of  iodine,  or  inunctions  of  iodine  vasogen  or  compound  iodine  ointment, 
together  with  the  use  of  Fricssnitz's  compresses  and  the  wearing  of  a 
suspensorj"  bandage. 
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EPIDIDYMITIS. 

1nf1»mmiition  of  the  epididymis  is  one  uf  ibe  mo»l  frequent  aHfections 
of  the  genital  glands.  Although  it  docs  not  endanger  Ufc  its  results 
may  be  of  far-reaching  consequi-nce  to  the  person  who  b  affected. 
The  disease  is  characterized  by  acute  swelling  of  the  epididymis. 
Chronic  inflammntion  is  always  iht;  result  of  a  previous  at  uie  process. 

As  concerns  the  causes  of  the  disease  it  may  be  stated  tluitinjuries^ 
such  as  kicks,  blows,  or  bruiser  arc  occasionally,  though  rarely,  n.'spon- 
siblc  tor  its  development.  It  may  also  occur  as  a  metastatic  process 
in  the  course  of  infectious  disease:^,  such  a»  variola  and  pyemia,  for 
instance. 

These  are  of  minor  importance,  however,  in  comparison  with  its 
most  frequent  cause,  namely,  urethral  infection,  be  it  due  to  gonor- 
rhcea,  stricture,  catheierism  or  litholapuxy.  When  caused  by  any  of 
these  conditions  it  is  evident  that  the  process  is  infective.  In  one  case 
it  may  be  the  gonococci  which  give  rise  to  the  infection,  in  another 
the  microorganisms  which  reach  the  urethra  as  the  result  of  catheterism, 
or  others  which  normally  inhabit  the  urethra,  but  become  %irulent 
owing  to  the  disturbed  conditions  produced  by  the  mechanical  inter- 
ference incident  to  catheterization.  It  may  happen  that  the  suppura- 
tive intlammatory  process  extends  to  the  epididymis  by  way  of  the 
ejaculatory  ducts  and  vas  deferens,  and  that  it  also  involves  these 
structures;  it  may,  however,  leave  the  vas  unscathed  and  establish 
itself  in  the  epididymis;  and,  finally,  the  agents  of  infection  may  be 
carried  to  the  epididymis  by  the  lymphatics. 

Epididymitis  is  such  a  common  complication  of  gonorrhura  that 
about  30  per  cent  of  all  men  al7ected  xvith  the  latter  disease  arc  attacked 
by  it.  .\lthough  it  may  occur  In  any  stage  of  the  disease,  it  is  uncom- 
mon before  the  second  week;  from  this  period,  however,  there  is  no 
limitation  to  its  incidence.  I  have  seen  cases  of  chronic  urethritis 
which  had  existed  for  years,  and  in  which  no  gonococci  had  been 
demonstrable  for  years,  become  exacerbated  and  suddenly  give  rise  to 
an  epididymitis.  Strictly  speaking  it  is  not  the  gonococcus  which 
leads  to  the  development  of  the  complication  in  ihUi  class  of  cases, 
but  a  pcst-gonorrhceal  urethritis. 

Symptoms  and  Course.  The  onset  of  the  disease  is  announced 
by  sliglu  pain,  or  a  dragging  sensation  e.flcnding  from  the  region  of 
the  testicle  to  the  groin.  This  pain  gradually  becomes  more  intense 
and  extends  to  the  regicm  of  the  loins  and  pelvis.    Very  soon  it  becomes 
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f  xccctlint^y  scvtn  in  the  ii-siiclc,  so  thai  thv  ]*aiicnt  cam  scnrcdy  mon 
without  cx]>cricncini;  the  moet  Intense  agony;  he  scdm  msiinciivriy 
to  support  the  ticnxum. 

In  riirw  of  the  extreme  [HiinfuLnaw  of  the  lotidc  un<]  ejudidymi*  il 
is  not  surprisjnf;  ihiti  ihr  i^ncrnl  health  l>ecomcs  considerably  iifTivted. 
The  pattieni  h  fevcrisli,  ulibough  the  tcm]Krulure  mty  not  Lil-  btgb, 
feels  weak,  and  often  expcricoocs  a  sense  of  fainting;  indeed,  It  b 
comoionty  Miiled  llial  dittruMit  of  the  testicle  pmlispow  lo  iiltackji  of 

S}-nco|>c.  The  health  is  also  disturlxxl  io 
other  K-a>-3,  anorexia  bdng  present  and  the 
patient  looking  pate  and  generally  mi<>erable. 
Upon  pAl|)ation  il  is  nt  once  nnilciYl  that 
the  epididymis  is  considerably  enhirgcd. 
Tlie  tentide  appears  to  be  imbedded  in  the 
ciMdiflxinis,  whereas  in  health  the  epidldy- 
FiB.  .«l-I-,,i.ll.Iv,m,iv'Tbr   ""i*  I'"'  "l"""  ^^"^  ><-"*»>'^l«  <'"^8-  '**8)-      At  flist 

iRiiidc  is  imiTiUr'i  111  itx  e\A-  either  the  head  or  tail  may  be  affected,  but 

^  in  a  short  time,  generally  in  the  count  of  a 

few  days,  the  entire  organ  becomes  very  much  swollen,  so  tliai  the 
testicle  formn  the  smallest  pan  of  ihe  scrotum.  The  skin  o^x•^  the 
swelling  is  usually  somewhat  cedemaious  and  may  also  be  reddened. 

Prcuure  upon  the  inflamid  qitdidymis,  or  e\cn  attempt  to  palpate 
it,  gives  rise  to  \'iolent  j>ain.  which  may  cause  the  patient  to  swoon. 
For  lhi&  reason  examination  should  be  made  with  the  patient  in  the 
hori7x)ntal  po<Jtion.  E'alpation  will  also  disclose  the  fan  ihiit  the  e]M- 
didymis  is  much  harder  than  normal;  it  foeh  hard,  uneven  and  rou^h. 

If  the  saotum  be  lifted  up,  the  patient  experiences  a  sense  of  relief; 
the  se\-erc  tugging  pain  extending  nrll  up  toward  the  buck  is  usually 
omadcrably  diminished.  This  pain  is  probably  prcxluced  by  the 
increased  weight  of  the  intlamed  epididymis.  The  eoimecti\'e- tissue 
bands  between  the  seminiferous  tubules,  the  conneclive  tissue  of  the 
tunica  albuginea,  and  the  fasciculus  of  fibres  which  fasten  the  vas 
deferens  to  the  epididymis  are  all  affected  with  serous  infihraiion,  and  it 
is  owing  lu  this  condition  that  the  size  and  weight  of  the  organ  become 
increased,  with  the  result  that  painful  traction  ts  exerted  upon  the 
spennaiic  cord,  which  is  also  usually  inflamed. 

In  the  cord,  muscle,  connccti\'e  tissue,  and  especially  the  vessels, 
are  all  inflamed  and  swollen,  so  thai  it  is  as  thick  as  one's  finger,  and 
can  easily  be  fo)lois-cd  up  lo  the  external  abdominal  ring. 
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)wing  to  Ihe  narrottTicss  of  the  ring  pressure  is  cscrted  upon  ihe 
swollen  plexus  of  the  cord,  and  this,  in  conjunclion  with  the  traction, 
gives  rise  to  ])eriloneal  irritation  and  causes  an  inclinalion  lo-vomit. 

The  pain  in  the  loins,  as  has  already  been  Mated,  niay  be  explained 
by  assuming  ihal  it  i*  caused  by  trariion  upon  ihc  cord.  It  >eems  not 
improbable,  however,  that  von  Leyden  is  right  in  assuming  it  lo  be 
due  to  pcripheraJ  inflammation  which  extends  along  the  nen-cs  to  the 
spermatic  and  renal  plexuses.  This  view  is  cormborated  by  the 
drcumslance,  that  in  many  cases  the  lumbar  pain  Ls  not  relieved  by 
ievation  of  the  scrotum  and  the  consequent  reduction  of  traction  upon 
the  cord,  although  Ihc  pain  in  the  epididymis  ceases. 

The  duration  of  the  disease  may  be  staled  to  be  from  ten  to  twelve 
■days.  At  alx>ui  the  tenth  day  it  is  at  its  height,  pain  and  swelling  bdng 
then  most  intense;  a  gradual  retrogresMon  of  the  inflammation  then 
begins,  the  thiclcemng  and  induration  of  the  epididymis  subsides, 
so  that  at  the  end  of  two  weeks  more  it  has  assumed  its  normal  shape, 
with  the  exrejition  of  presenting  small  nodules  which  represent  the 
remains  of  the  previous  inBammation.  .\i  resolution  takes  jjlace 
pain  and  fever  disapi)car,  and  by  (he  third  week,  as  a  rule,  the  gcnend 
health  ceases  to  be  disturbed. 

This,  the  most  frequent  termtnutton,  is  j.eldom  reached  wnthoiii 
the  incurrence  of  structural  changes  which  may  be  most  deleterious  to 
the  patient.  In  (he  vast  majority  of  case$  the  thickening  of  the  epidid- 
ymis which  remains  is  suf&dcnt  lo  lessen  or  even  occlude  the  lumen 
of  the  vas  deferens,  so  that  Ihe  spermatuKou  cannot  ]ia.s.s  through  it, 
or  if  they  do  succeed  in  getting  through,  they  have  their  vitality  much 
impaired.  If  the  affection  has  been  bilateral  complete  sterility  will 
usually  result.  I  can  state  that  the  majority  of  childless  marriages 
in  which  the  husband  is  at  fault  are  dependent  upon  a  double 
epididymitis. 

The  nodular  indurations  which  remain  may  also  become  acutely  in* 
6amcd  and  thus  give  rise  to  relapses.  Almost  never  is  complete  reslitu- 
lio  ad  integrum  obtained  *o  that  the  di->ease  disappears  without  leading 
any  nodules  behind. 

Among  other  complications  acute  hydrocele  and  involvement  of  the 
testicle  may  be  mentioned.  The  former  is  not  verj-  rare;  the  latter, 
fortunately,  is  less  frequently  met  with.  The  serous  exudation  into 
the  cavity  of  the  tunica  vaginalis  usually  iWTUSts  after  the  C|)ididymili? 
subsides;  as  a  rule  it  does  not  undergo  resorption.    'Hie  itjflammallf 
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of  th«  testicle,  however,  subsklcs  Mmultancously  with  that  of  the 
CpididymU. 

A  more  imponanl  matter  h,  that  in  feeble  pcrwns  and  those  hai>'ing 
hereditary-  jtn-di&position,  tuberculosis  may  be  supenm|>08ed  uiton  the 
origin.ll  simple  epididymitis.  Therefore  spedal  precautions  must 
be  takra  when  such  person*  are  afTeued. 

In  regani  to  the  pathological  anatomy,  we  lind,  according  to  Ma 
Kz  and  TerUlon,  that  during  the  heiglit  of  the  process,  the  e[»ithclii)m 
of  the  seminifcrouB  tubules  is  swollen  and  de]mvcd  of  its  cilia,  and  that 
their  walls  are  (edematous  and  infiltrated  with  amall-cclls.  A»  the 
morbid  process  advances  swelling  and  small-cell  infiltration  of  the 
conncciive  tissue  which  surrounds  and  fasti-ns  the  tubules  together 
occurs,  and  the  tubules  themselves  are  tilled  with  greenish  yellow  fluid 
consisting  of  an  intermixture  of  pus  and  semen. 

The  nodules  remaining  after  epididymitis  consist  of  haid,  ricatricialr 
contracting  masses  of  connective-tissue  intlltrate  which  surround  the 
seminiferous  tubules. 

Treatment,    The  treatment  of  epididymitis  is  satisfarlor)-.    Tb»j 
aim  of  trtatmi-nt  should  be  to  secure  complete  cure  if  possible,  or  at 
least  obtain  entire   resolution   except   for   the  nodular  inGItratc  pre- 
viously  mentioned,  and,  above  all  things,  to  prevent  termination  In. 
suppuration  or  tuberculosis. 

Not  enough  attention  has  been  ]>aid  to  the  sujrcrveniion  of  tubercu- 
lous in  this  disease;  it  is  a  matter,  howe\-er,  which  re<|uires  the  greatest 
precautions.  In  view  of  its  likelihood  all  methods  which  intcTfcreJ 
with  the  nutrition  of  the  testicle  and  epididymis  should  be  prohibited. 
For  this  reason  I  have  completely  rejected  the  Frickc  dressing,  which 
vas  formerly  so  much  in  vogue. 

A  patient  with  acute  cpididyniitis  should  be  put  to  bed,  especially 
as  he  usually  has  slight  elevation  of  temperature.  The  testicle  should 
be  elevated  and  an  applicatitm  of  a  3  per  cent  solution  of  aluminunq 
acetate,  cooled  with  ice,  kept  on  four  hours  ever)'  day,  two  hour»  in  I 
forenoon  and  two  hours  in  the  afternoon.  Ice  should  not  be  appC 
directly  to  the  testicle  because  it  might  cause  gangrene. 

In  weakly  persons  this  antiphlogistic  iTca&afl^hflUllLbe  txinlini 
until  the  swelling  has  completely  subsiih-d,    "ff^^^Rtioidd  he 
and  the  bowels  kept  regular.    Twice  ii  day  t 
acid  may  be  given,  or  small  doses  of  an' 
1.0  [15  grains]  being  taken  during  tweniv 
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drugs  exert  a  favorable  effect  upon  ihc  patk-nt's  constitutional  condi- 
tion.   At  nighl  the  testicles  should  be  elevated  by  means  of  a  bandage. 

In  other  cases,  especially  in  strong,  robust  persons,  treatment  by 
compression  may  be  tried.  For  ihia  purpose  a  properly  titling  suspen- 
sory bandage  gives  the  best  results.  There  are  miiny  of  these  bandages 
on  the  market,  but  the  Zciiwl- Langlebcrl  has  proved  best  inmycxpcr- 
knee.  I  have  had  small  hooks  and  eyes  attached  to  it  so  that  the 
testicle  can  be  belter  elevated.  Compression  is  not  so  useful  as  suspen- 
sion, which  secures  both  elevation  and  rest  for  the  testicle. 

.^ftcr  the  skin  has  been  lightly  annointed  with  lanolin,  the  sus- 
pensoiy  bandage  is  lined  with  soft  cotton  of  good  quality  and  so 
adju-sted  as  to  raii^e  the  scrotum  slightly  toward  the  abdomen.  It  is 
kept  on  for  four  or  five  daj's  and  then  changtxl.  As  the  swelling 
subMdes  the  degree  of  suspension  may  be  lessened ;  this  is  accomplished 
by  adjusting  the  bandage  more  loosely  and  placing  less  cotton  in  it. 

The  results  obtained  by  this  method  arc  excellent.  Pain  soon  sub- 
^des,  and  in  course  of  a  few  days,  after  the  acute  inflammation  and 
swelling  have  abated  and  the  slight  fever  disappeared,  the  patient  may 
be  allowed  to  walk  around  and  fulfill  the  ordinary  duties  of  his  vocation, 
Fricke's  adhesive- plaster  dressing,  a*  well  Gerson's  bandage,  are  heroic 
appliances  which  it  is  better  not  to  employ;  moreover,  they  arc  rendered 
needless  by  the  method  of  suspension  which  has  just  been  described. 

During  an  attack  of  epididymitis  local  treatment  of  the  urethra 
must  be  discontinued.  Neither  the  use  of  instruments  nor  the  employ- 
ment of  injections  is  permissible.  If  the  urethral  discharge  is  florid, 
balsamics  and  diluent  drinks  may  be  given.  Not  until  all  inflamma- 
tion of  the  epididymis  has  completely  subsided  should  anti-gonorrhcral 
treatment  be  resumed. 

The  later  stages  of  epididymitis,  in  which  pain  and  swelling  are  no 
longer  present,  must  not  be  allowed  to  go  untreated,  bul  an  attempt 
be  made  to  secure  resolution  of  the  nodules  which  have  remained  behind. 
Applications  of  iodine- vasogen— which  acts  better  than  tincture  of 
iodine — or  a  lanolin  ointment  containinR  3  per  cent  of  iodine  and  10 
per  cent  of  potassium  iodide  should  be  kept  up  for  months.  (I  have 
obtained  good  results  with  olcatc  of  mercurj-.]  Warm  moist  Prie«s- 
oitz's  compresses  applied  under  the  suspeiLsory  bandage  also  have 
a  good  effect.  I  have  ne\'er  seen  any  good  olTetts  from  the  use  of 
dectridty,  which  has  been  employed  for  the  purpose  of  causing  absorp- 
tion of  the  remaining  infdtrate. 
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DEFERENITIS  OR  PUKICDLinS.  ^ 

Inflanunation  of  the  vas  dcfca-ns  seldom  occurs  as  an  isolated  lesion,! 
bul  is  gent-rally  a*socialed  with  gonorrhceal  epididymitis  or  spcrmij 
tocyslitis.  The  vas  can  be  felt  as  a  hard  cord  resembling  a  quill; 
it  can  he  rolled  between  the  fingers  and  traced  to  the  swollen  epidid- 
ymis. In  this  case  the  indammatioo  from  the  urethra  extends  by 
continuil)'  into  the  cjaculalor^'  duct  and  thence  upwards  into  the  vas 
deferens.  In  case  of  traumatic  epididymitis  complicated  with  defer- 
eniti»  the  reverse  of  thi»  procc^  obtains,  the  inRamnution  extending 
dovnwards  from  the  epidid)-mis  into  the  vas. 

It  has  often  been  observed  that  epididymitis  may  com^dicate  gon- 
orrhaa  without  the  vas  deferens  being  in\-oIvcd.  In  reality  this 
freedom  of  the  lallcr  structure  Ls,  as  a  rule,  merely  apparent.  .^  per- 
ceptible and  palpable  swelling  does  not  always  occur,  but  notwiih- 
Slunding  this  the  vas  deferens  is  nevertheless  involved,  as  is  proved 
by  the  (act,  that  in  those  alTecrtions  in  which  no  symptoms  of  dcfererUtis 
arc  manifest  objective  changes  are  found  in  the  vas. 

Defcn-nitis  requires  no  special  consideration,  because  it  almostj 
always  ends  with  the  epididymitis,  which,  with  very  few  exceptions  is 
an  cntirdy  benign  disvase.  Swelling  and  induration  subside  simul- 
taneously with  the  pain.  It  is  only  when  Avmptoms  of  peritoneal 
irritadon,  such  as  colic  and  vomiting,  develop  that  the  disease  becomes 
serious.  Such  symptoms  are  due  to  the  compression  to  which  the 
cord  is  subjected  owing  to  its  swollen  condidon.  As  the  swelling 
subsides  spontaneou.sly  we  may  rest  at  ease,  and  not  be  prevailed  upon 
to  operate  by  the  fear  that  the  condition  is  strangulated  hernia, 
■which,  as  is  knowTi,  gi\'es  rise  to  similar  symptoms. 

Only  when  there  is  reason  to  believe  that  suppuration  in  the  rc^on 
of  the  peritoneum  will  follow,  is  tlicrc  any  ground  for  inlcrfcrcnce. 
Such  an  occurrence  is  to  be  feared  when  high  fever,  chills,  and  fluctu- 
ation of  the  cortl  are  present,  when  pus  is  obtained  by  puncture,  and 
when  the  symptoms  do  not  yield  to  antiphlogistic  treatment.  Under 
these  drciirastanccs  intervention  must  be  practised,  because  peri- 
tonitis may  result  if  the  suppuration  is  allowed  to  extend.  The 
focus  of  suppuration  must  be  sought  out,  and  if  it  is  necessary  to  open 
the  inguinal  canal  to  reveal  it,  no  hesitancy  should  be  felt  in  so  doing- 
After  the  abscess  has  been  emptied  and  an  antiseptic  dressing  applied, 
the  danger  will  he  overcome- 
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ACUTE  HYDROCELE. 

Acute  inflammalion  of  ihc  tunica  vaginalis  propria  is  generally 
caused  by  irnunia;  less  frequenlly  extension  of  infLTmmation  from  the 
uruihra  or  bladder — usually  gonorrhusa-ns  responyble,  and  in  ex- 
ceptional cascft  it  is  metastatic  in  origin. 

According  to  the  character  of  the  exudate,  we  distinguish  serous, 
fibrinous  or  plastic,  and  purulent  acute  hydrocele.  The  first  is  usually 
a  complication  of  gonorrhoea;  the  last  often  follows  injur)',  a*  for 
example,  puncture  of  a  hydrocele,  but  it  also  may  develop  in  an  old 
hydrocele  without  any  apparent  cause. 

Owing  to  the  rapid  effusion  of  fluid  between  the  layers  of  the  tunic, 
swelling  of  the  scrotum  rapidly  develops  *o  that  a  iransparenl  ilucluat- 
ing  tumor  is  formed;  considerable  constitutional  disturbance,  such  as 
fever,  depnasswon  and  pain,  is  present.  The  testicle  lies  behind  the 
tumor.  In  the  very  rare  fibrinous  form,  in  which  llakcs  and  granules 
of  librin  are  precipitated,  crepitation  tan  be  plainly  fell.  The  purulent 
form  is  characterized  by  severe  pain,  absence  of  translucency,  and 
severe  constitutional  symptoms. 

All  these  forms  arc  benign.  The  serous  form  subsides  in  one 
or  two  weeks,  the  exudate  being  absorbt-d,  OtcaMonally  it  becomes 
chronic.  The  fibrinous  form  leads  to  agglutination  and  adhesion  of 
the  two  layers  within  a  short  time.  The  termination  of  the  purulent 
form  is  less  favorable.  The  tunica  vaginalis  almost  always  becomes 
adherent  to  the  superficial  layers  of  the  scrotum,  which  become 
inflamed  and  suppurate,  with  the  result  that  the  pus  breaks  through 
the  skin. 

The  tTx;almcnt  of  the  first  two  forms  con^ts  in  rest,  cle^'ation  of  the 
peoii,  cool  applications,  and,  as  soon  as  the  most  acute  symptoms 
have  passed,  the  employment  of  slight  compression.  Great  care 
must  be  taken,  however,  in  using  compression.  Fricke's  plaster 
dressing  is  to  be  avoided  for  the  reason  that  it  may  produce  excoria- 
tion and  eczema,  and  perhaps  even  gangrene  of  the  scrotum.  Pres- 
sure is  best  made  by  means  of  good  soft  cotton  placed  In  a  large 
suspensory  bandage.  For  ilu>  purpose  the  well  known  Zei.'isl-I.,angle- 
bcrt  suspensory,  to  which  I  have  added  hooks  and  eyes,  is  very  satis- 
factor>-.  Before  it  is  applied  the  skin  of  the  enure  scrotum  is  greased 
with  lanolin  cieam. 

Puncture  is  seldom  necessary  in  the  serous  form ;  the  above  mentioned 
measures  arc  nearly  always  successful.    If  the  exudate  is  not  entirely 
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abfiorbcd  ihcn  the  hydrocele  may  lie  punctured  and  from  i  to  3  cm. 
[15  to  45  minims]  of  a  mixture  of  v(\ua\  pails  of  carbolic  add  and 
glycerine  injected.     In  the  purulent  form  inci^on  is  to  be  preferred 
10  puncture. 
If  any  of  the  above  named  causes  result  in  on  effusion  of  fluid 


Fig.  189. — t!)xl7u<.clc. 

along  the  vas  deferens,  the  condition  is  known  as  acute  hydrocdo] 
of  the  cord.  It  is  very  rare,  and  when  it  does  occur  is  usually  due  to^ 
acute  inflammation  of  an  already  exiting  hydrocele  of  the  cord.  ThaJ 
exudate  may  bo  scrou!*,  fibrinous,  or  purulent. 

CHRONIC  HYDROCELE. 

Hydrocele,  also  called  periorchitis  and  vaginalitis,  b  the  mostj 
frequent  affection  of  the  scrotum.    It  is  a  collection  of  fluid  in 
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cavity  of  the  tunica  vaginalis  propria.  As  a  cause  we  have  already 
recognized  the  tranation  of  acute  into  chronic  hydrocele;  we  know, 
furthermore,  that  various  injuries  of  the  testicle  are  followed  by  a 
gradual  outpouring  of  fluid  into  the  tunica  vaginalis;  next  to  these 
causes  gonorrhcea  is  the  most  common  cause,  agonorrhceal  epididymitis 
representing  the  connecting  link  between  the  two  diseases.  Other 
diseases  of  the  testicle,  for  example,  syphilis  and  new  growths,  act  as 
predisposing  causes,  and.  finally,  it  must  be  slated  that  there  arc  cases 
in  which  no  assignable  cause  can  be  determined. 

Hydrocele  is  characterized  by  its  pear-shaped  form-  The  stem  of 
the  pear  lies  at  the  inguinal  ring  and  its  body  is  directed  downwards 
{Fig.:8()).  The  tumor  gt-nenilly  ends  abruptly  at  ihe  inguinal  ring, 
only  exceptionally  entering  the  canal. 

In  size  it  may  be  as  large  as  a  man's  head,  and  reach  below  the  knee. 
It  is  said  that  as  much  as  twenty  liters  (5  gallons)  of  fluid  have  been 
obtained  from  one  hydrocele. 

As  the  tumor  is  composed  of  fluid  it  is  relatively  lighter  than  solid 
tumors  of  the  same  size.  The  position  of  the  testicle 
is  determined  by  the  collection  of  fluid.  If  it  were 
not  previously  adherent  to  surrounding  parts,  it 
will  lie  in  the  lower  and  posterior  portion  of  the 
scrotum  (FIk.  190),  the  tunic  rising  above  owing  to 
its  di:?tension  by  the  fluids. 

Other  important  characteristics  of  the  tumor  arc 
its  fluctuation  and  transKicency.    Fluctuation,  how- 
ever, may  be  indistinct  if  the  tunic  is  filled  vcrj- 
full  or  its  walls  thickened.    At  first  the  serous  wall     Fig.  190.— Thetc*- 
of  the  tunic  is  not  changed,  but  in  old  hydroceles  it  i,(hind"  *" 

becomes  thickened   and    indurated,   resembling    a 
rind,  and  may  he  partly  caldfiod  or  ossified. 

The  translucency  is  due  to  the  fact  that  the  contents  of  the  tumor  is 
ordinarj-  serum,  such  as  is  found  in  ascites  and  hydrothorax.  In  this 
serum  shining  crystalline  plates  of  cholesterin  may  usually  be  found; 
they  conuin  a  high  percentage  of  albumen.  Owing  to  discoloration 
of  this  fluid,  as  well  as  to  thickening  of  t''  .drocele, 

translucency  may  entirely  disappear,  a  lv.<.  .mjwirtant  to 

know  as  rt^rds  diagnosis. 

Discoloration  of  hydros 
standing.    It  then  become- 
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ity.  This  change  »  particularly  [a\'orv(l  by  rt-pcated  puncture  of  the 
sac,  which  allows  the  coloring  mxtter  of  the  bloocl  to  mix  with  the 
scrum.  Other  non-translucent  collections  of  fluid  in  the  tunica 
vaginalis,  namely,  spermatocele  and  Iixmutocele,  will  be  considered 
later. 

A  process  in  which  both  di^'oloraiion  of  the  serous  fluid  and  dunges 
in  the  wall  of  the  sac  occur,  has  been  described  under  the  name  o( 
fibrinouit  hydrocele.  As  the  result  of  a  peculiar  intlammutor),-  process 
a  fibrinous  exudation  takes  place,  some  of  the  librin  biing  deposited 
upon  the  internal  walls  of  the  hydrocele  and  wme  being  tnlcen  tip  by 
the  fluid,  WTien  the  connection  between  the  wall  and  the  fibrinous 
deport  becomes  thinner,  owing  to  shrinkage  and  contraction,  a  pedun- 
culated tumor  is  gradually  formed.  The  peduncle  may  become 
separated  from  the  wall  and  thickening  of  the  latter  occur,  so  ihat  upon 
palpation  it  may  seem  as  though  a  solid  tumor  were  present,  but 
crepitation  of  the  detached  mass  of  librin  will  lead  to  a  correct  differ- 
ential diagnosis. 

As  a  rule  hydrocele  does  not  produce  any  symptoms  other  than  those 
due  to  its  size.  Thus  it  happens  that  as  long  as  the  tumor  remains 
small  it  is  generally  not  noticed  by  the  patient,  atlenlion  bdng  attracted 
to  it  only  when  it  becomes  large  and  hta^T  enough  lo  cause  traction  on 
the  conl  and  so  produce  discomfon. 

As  the  tumor  grows  the  difficulty  Increases.  The  sac  encroaches 
upon  surrounding  tissues,  the  space  for  the  other  le-iticle  becomes  too 
small,  the  skin  of  the  pt-nis  is  tresiwissed  upon,  so  that  the  organ  shrivels 
and  iH  [lushed  to  one  side,  wiih  ihe  result  that  rohabilaiion  is  often 
rendered  im|»ssible.  During  micturition  wetting  of  the  skin  is 
una\oidable,  and  fre(|uently  gives  rise  to  vcr>'  troublesome  eczema. 

Other  ill  effects  are  gradual  atrophy  of  the  testicle  owing  to  pres- 
sure of  Ihe  fluid  uiton  it,  and  the  development  of  hernia.  The  latter 
occurrence  is  explained  by  the  traction  which  the  hydrocele  exerts 
upon  the  peritoneum,  with  which  the  tunica  vaginalis  i.'t  adherent. 

In  regard  to  the  couise  of  hydrocele,  it  may  be  slated  that  the  lumor 
seldom  remains  of  the  same  size,  but  generally  becomes  larger  and 
larger,  attaining  dimensions  which  cause  it  to  become  imcndurabte. 
In  many  cases,  howc\'er.  its  progress  is  interrujrted  by  periods  of 
quiescmce.  Unless  the  ga-atly  distended  sac  bunsis,  an  occurreac 
which  has  been  observed  only  a  few  times,  the  imticnt  is  forced 
seek  relief  from  the  surgeon. 
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Occasionally,  instead  of  bdngpear-shapcd,  a  hydrocele  raftyreiiembte 
an  hour-glass,  bong  constricted  at  the  inguinal  canal.  Two  sacs' 
are  then  present,  communicaiing  with  one  another  through  a  line 
opening;  both  may  be  in  the  scrotum,  or  one  may  be  in  the  scrotum 
and  one  in  the  abdomen.  \^1icn  the  latter  condition  obtains  we  have  a 
bilocular  hydrocele.  The  fluid  can  be  pressed  out  of  one  sac  into  the 
other.  Both  sacs  are  tranalucent.  Less  frequently  there  are  several 
divisions  of  the  tumor,  constituting  a  mullilocular  hvdroccle.  Hydro- 
cele may  also  be  associated  with  rysloma  of  the  testicle. 

The  most  important  complication  is  herma.  Serous  effusion 
into  a  hernial  sac  may  occur  as  well  as  hernia  in  a.'^ocialion  with 
true  hydrocele  (Konig).  If  the  hernia  reaches  far  down  it  usually 
lies  behind  the  hydrocele. 

In  regard  to  diagnosis,  it  may  be  stated  that  while  some  cases  are 
very  easy  to  recognize  others  may  be  most  difficult.  Great  care  must 
be  given  to  differentiating  between  hydrocele  and  scrotal  hernia, 
a  correct  diagnosis  being  of  the  utmost  importance. 

If  tympany  be  elicited  upon  percussion  of  the  tumor,  hydrocele  is 
out  of  the  question.  Kpiplocele  as  well  as  entcrocele  which  docs  not 
contain  gas  may,  however,  emit  a  dull  note.  Palpation  of  a  hydrocele 
reveals  it  to  be  a  fluctuating  tumor  having  a  smooth  regular  surface, 
such  as  is  never  presented  by  a  scrotal  hernia.  Hydrocele  is  usually 
tRuiiducent,  hernia  never.  Cough  has  no  effect  upon  the  sixe  of  a 
hydrocele;  when  the  patient  is  in  the  horizontal  position  its  size 
is  not  altered;  pressure  is  not  painful,  and  the  tumor  cannot  be 
reduced. 

Between  the  highest  pan  of  a  hydrocele  and  the  inguinal  ring  is  a 
space  into  which  the  finger  can  be  inserted  and  its  lij)  carried  into  the 
inguinal  ring,  where  nothing  but  the  cord  will  be  felt;  no  protruMon 
will  occur  xvhen  the  patient  coughs.  There  are  exceptional  cases, 
as  has  already  been  staled,  in  which  the  hydrocde  extends  into  the 
inguinal  canal,  but  as  a  rule  this  is  not  the  case;  moreover,  hydrocele, 
in  contradistinction  to  hernia,  develojis  from  below  upwards. 

Hydrocele  differe  from  tumors  of  the  testicle  and  epididymis  in  that 
it  has  a  fairly  regular  pyriform  shape,  whereas  tumors  form  an  irregular 
mass  in  the  scrotum.  With  the  exception  o[  cysts  tumors  are  also  not 
Iranspiareti  'hey  so  lensc  as  hydrocele;  moreover,  they  arc 

861  c  hydrocele ,  as  is  well-known,  may  be  pressed 

ring  caused. 
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if  it  be  practised  otherwise  the  needle  may  be  carried  between  the 
tissues  of  the  scrotum.  After  nithdrawal  of  the  stitet  the  canula  is 
lowered  (Fig.  igi)  and  the  serum  begins  to  flow  out.  Tapping  can 
be  performed  repeatedly  without  any  damage.  I  have  punctured  a 
hydrocele  twenty  limes  for  a  patient  who  was  unwilling  to  have  a 
radical  operation  performed,  tapping  it  once  or  twice  cvcrj-  year, 

From  what  has  already  been  stated  it  will  be  understood  that  tapping 
is  solely  a  palliative  measure,  and  that  the  tunica  vaginalis  will  slowly 
fill  up  again  alter  its  contents  have  been  withdrawn.  It  is  only  in 
children — and  exceptionally  in  adults — ^that  the  irritation  of  the  punc- 
ture results  in  sufficient  inflammation  to  cause  adhesion  of  the  layers 
of  the  tunica  and  thus  obliterate  the  cawty  so  that  the  hydrocele 
cannot  recur. 

.\  procedure  which  may  be  combined  mth  tapping  is  the  injection 
of  irritating  substances  through  the  canula  after  the  fluid  has  been 
«ilhdrawn,  .\mong  those  which  have  been  employed  are  alcohol, 
chloroform,  ether,  and  tincture  of  iodine;  recently  a  mixture  of  equal 
parts  of  glycerine  and  concentrated  carbolic  add  has  been  more  com- 
monly used  than  these  other  substances. 

The  procedure  is  very  simple  and  in  many  cases  results  in  cure,  but 
it  is  not  absolutely  certain  nor  entirely  without  danger.  A  day  or  two 
after  the  injection  the  inflammatory  process  begins  to  manifest  itself. 

The  patient  complains  of  more  or  less  pain  in  the  testicle,  and  the 
tissues  around  the  gland  begin  to  swell;  elevation  of  temperature  is  not 
lUncommon.  All  these  phenomena,  however,  usually  subside  within 
'  ■  few  days,  and  within  a  week  or  two  recovery  is  complete. 

There  may,  however,  be  a  different  termination.  Severe  suppurative 
inflammation  with  liberation  of  the  pus  externally  may  occur,  or  the 
suppuration  muy  invade  the  testicle.  I  have  also  seen  recurrence 
of  the  hydrocele  follow  this  method. 

Therefore  I  favor  the  radical  operation  by  means  of  open  incUion, 
ItnA  of  the  various  methods,  I  prefer  that  of  Votkmann.  Skin  and 
biydrocele-sac  are  incised,  the  tunica  vaginalis  sewed  to  the  skin  on 
Itach  side  with  catgut,  and  then  the  edges  of  the  wound,  with  the 
exception  of  a  small  cleft  which  is  left  open  at  the  lower  angle,  are 
dosed  with  a  few  interrupted  silk  ligatures,  care  being  taken  to  bring 
the  ierous  surfaces  of  the  hydrocele  walls  into  close  apposdtion.  When 
the  tissues  arc  cut  through  all  ha-morrhagc  must  be  arrested,  because 
otherwise  a  ha-matoma  may  form  which  may  suppurate  and  retard 
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The  last  charactemtic  is  s  valuabk-  diaf[nos(ic  poiDl  in  distin|;uishing 
bydrocek  from  inflammaiory  disotMs  of  the  testicle  and  cpididynus. 

The  consideration  of  all  iheee  drcunu.tances  will  in  nutst  cases  lead 
lo  the  dirti-munation  of  n  correct  diagnoMs.  As  u  last  report  puncture 
with  it  tine  needle  is  pcnnissible,  and  may  be  considered  safe. 

As  concerns  treatment,  it  iafir&t  of  all  important  to  understand  that 
hydrocele  w-ill  not  undergo  spontaneous  cure,  but,  on  the  contniy,. 
will  be  almost  certain  lo  become  brgi-r.     It  is  only  wlitu  the  hydrocele^ 
remains  unchanged  in  size— which  is  rare— and  is  not  lar|{i.>  enough 
to  annoy  the  patient,  that  it  may  be  allowed  to  remain  untreated. 


Fig-  191. — Tapping  a  hydrocele  luuiding  lo  Kocher't  mcttud. 
4.  rHivcUon  of  Ihc  Irocor  when  thr  ptinciurr  it  ihaiIc.  (t  Dlrtctlon 
whetithflluidit  wlihdnwn-  «,  Hyilrow-le.  J.  Kpididj-iiii*.  t.  Teitis. 
(Kdnig.) 


^ 


Inlcnutl  medication  and  local  applications  of  liniments  and  cnnt- 
mcnts  are  witliout  result;  therefore  they  may  bedismisscd  from  consider- 
ation without  further  mention.     Treatment  must  be  entirely  surgical. 

The  simplest  way  is  to  tap  the  sac  with  a  fmc  trocar.  After  being 
carefully  ili&infected,  the  scrotum  is  so  held  in  the  left  hand  that  its 
posterior  surface,  together  with  the  tcslicle,lics  in  the  hollow  of  the  palm. 

The  trocar  is  then  plunged  in  peqiendiculady  to  the  long  axis  of 
the  scrotum.    This  manner  of  making  the  puncture  is  important,  (or 
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if  it  be  practised  othemise  the  needle  may  be  carried  between  ihe 
tissues  of  the  Bcrotum.  After  withdrawal  of  the  stilct  the  canula  is 
lowered  (Fig.  191)  and  the  serum  begins  lo  flow  out.  Tapping  can 
be  performed  repeatedly  without  any  damage.  I  have  punctured  a 
hydrocele  twenty  limes  for  a  patient  who  was  unwilling  to  have  a. 
radical  operation  pt-rformcd,  tapping  it  once  or  twice  every  year. 

From  what  ha."*  already  been  stated  it  will  be  imderstood  that  tapping 
is  solely  a  palliative  measure,  and  that  the  tunica  vaginalis  wUl  slowly 
fill  up  again  after  its  contents  have  been  withdrawn.  It  is  only  in 
children — and  exceptionally  in  adults — ^that  the  irritation  of  the  punc- 
ture results  in  sulfideni  inflammation  to  cause  adhesion  of  the  layers 
of  the  tunica  and  thus  obliterate  the  cavity  so  that  the  hydrocele 
cannot  recur. 

A  procedure  which  may  be  combined  with  tapping  is  the  injection 
of  irritating  substances  through  the  canula  after  the  fluid  has  been 
withdrawn.  Among  those  which  have  been  employed  arc  alcohol, 
chloroform,  ether,  and  tincture  of  iodine;  recently  a  mixture  of  equal 
parts  of  Klycf  rine  and  conccmtratcd  carbolic  add  has  been  more  com- 
monly used  than  these  other  substances. 

The  procedure  is  very  simple  and  in  many  cases  results  in  cure,  but 
it  is  not  absolutely  certain  nor  entirely  without  danger.  A  day  or  Ivro 
after  the  injection  the  inflammatory  process  begems  to  manifest  itself. 

The  patient  complains  of  more  or  less  pain  in  the  testicle,  and  the 
tissues  around  the  gland  begin  to  swell;  elevation  of  temperature  is  not 
uncommon.  All  these  plumomena,  however,  usually  subade  within 
a  few  days,  and  wthin  a  week  or  two  recovery  is  complete. 

There  may,  however,  be  a  dilTerent  temumttion.  Severe  suppurative 
inflammation  with  liberation  of  the  pus  externally  may  occur,  or  the 
suppuration  may  invade  the  testicle.  I  have  also  seen  recurrence 
of  the  hydrocele  follow  this  method. 

Therefore  I  favor  the  radical  operation  by  means  of  open  incision, 
and  of  the  various  methods,  1  prefer  that  of  Volkmann.  Skin  and 
hydrocele-sac  are  incised,  the  luniea  vaginalis  sewed  to  the  skin  on 
each  side  with  catgut,  and  then  the  edges  of  the  wound,  with  the 
exception  of  a  small  cleft  which  is  left  open  at  the  lower  angle,  arc 
closed  with  a  few  interrupted  silk  ligatures,  care  being  taken  to  bring 
the  serous  surfaces  of  the  hydrocele  walls  into  close  apportion.  When 
the  tissues  arc  cut  through  all  ha-morrhage  must  be  arrested,  because 
otherwise  a  hffiraatoma  may  form  which  may  suppurate  and  retard 


4*8 


EPIDinVUIS   AND    liPEXUATtC  CORD. 


healing.    This  is  ihe  only  daager  of  the  operntion.    I  never  uw  aay 
accident  happen  cxcqit  this  one. 

Cure  i»  eflecled  by  adhesion  of  ihc  two  layen  ol  the  tunica  vaypnaUft 
which  art-  br»uf;ht  closely  tof^ther.  Rccurrcnrc  is  thus  praciicnUy 
imtK>!i.Mblc,  although  now  and  then  one  may  luippcn.  In  my  own 
experience  none  have  occurred. 

Von  Bvrgmann  rix'omm«ndcd  the  cxttqxilion  of  the  tunica  ra^ni 
either  in  its  entirety  or  up  to  the  cord,  n-ilh  suture  of  the  cut  edges  o\ 
the  testicle.    I  consider  this  mdhod  unneccssar}-;  if  the  tunica  vagir 
is  very  thick  and  large  it  may  be  wdl  to  cut  oS  a  piece. 

Winkelmann's  method  [also  known  as  I>0)Tn's  and  Jnlwulay's], 
which  the  tunica  vaginalis  is  incised,  turned  inside  out  and  the  edge 
united  by  suture,  I  have  abandoned  as  being  an  unnecessary-  procedure. 

GALACTOCELE,  a«MATOCELE  AHD  SPERMATOCELE. 

Galactocdc  diifers  from  hyditK-eU-  in  that  the  fluid  contained  in  the 
cavity  of  the  tunica  vaginalis  is  milky  instead  of  clear  and  yellow.  Il 
is  such  a  rare  affection  that  it  merely  requires  to  be  mt-ntioncd.  \'idaL 
saw  one  case  in  a  soldier  who  came  to  him  from  Africa,  The  essim- 
tial  feature  of  ihis  case  was  the  excessively  fatty  character  of  ihi-  fluid, 
whidi,  when  viewed  under  the  microscope,  looked  like  an  emulsion. 
Accordingly  we  may  consider  galactocclc  as  a  fatly  hydrocele. 

In  ha:maloce1e  the  fluid  which  is  poured  out  into  the  tiuiica  vaginalis 
is  sanguinolcni. 

In  regard  to  the  origin  of  this  atTeclion.  it  is  known  that  a  large 
number  of  cases  result  from  injurj'j  thus,  for  example,  ii  not  uncom- 
monly happens  that  hiematocele  follows  repeated  puncture  of  a  hydro- 
cele. Often,  however,  the  causative  injury  passes  unnoticed.  Slight 
traclion  upon  or  bruising  of  the  hydrocele,  which  may  nol  produce 
pain,  and  therefore  i>asscs  unobserved,  causes  sliglit  hiumoTrh&ge  and 
inflammation  of  the  tunic.  Thickening  of  its  walls  and  iterations 
in  its  blood-vessels  may  also  give  rise  to  bleeding.  Thus,  ha-malocelc 
may  merely  represent  a  metamorphosed  hydrocele. 

Diagnosis  is  not  difliciill.  It  may  be  learned  from  the  histor>-  of  the 
case,  or  from  a  previous  observation,  that  a  translucent,  fluctuating 
tumor  was  present  in  the  scrotum.  In  the  absmce  of  such  knowledge 
informaiion  must  be  obtained  in  regard  lo  the  development  of  the 
tumor — whether  it  was  sudden,  rapid,  or  gradual.  Slow  evolution 
is  by  far  the  most  common.    The  smooth  and  sometimc*>  tense  tumor 
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lies  anterior  to  ihe  testicle  exactly  the  same  as  a  hydrocele.  Trans- 
luccncy,  however,  is  absent.  On  account  of  the  thickening  of  the 
wall  fluctuation  is  seldom  deinonatrable.  Subjective  symptoms  may 
be  absent,  but  in  some  cases  dragging  pain  is  present. 

The  alTection  is  entirely  devoid  of  danger,  altlioiigli  the  testicle  may 
gradually  atrophy.  For  the  latter  reason  removal  of  the  tumor  is 
indicated. 

This  can  be  eflfcctcd  only  by  operation.  Compression  by  means  of 
a  suspensory  bandage  lined  with  cotton  will  seldom  accomplish  any- 
thin;;,  and  I  do  not  adiise  the  use  of  Frickc's  plaster  dressing.  The 
hiematocele  cannot  be  entirely  emptied  by  puncturing  it.  VolUmann's 
operation  for  hjdroccle  is  the  approitriatc  measure.  Precaution  must 
be  taken  to  empty  the  sac  completely,  and  to  this  end  the  walls  of  the 
hjflrocele  must  be  most  carefully  examined, 

Spermatoceie  l>  to  be  considered  in  a  somewhut  different  light  than 
galaclocelc  and  ha.'matocelc.  It  is  a  cyst-like  tumor  of  the  scrotum 
containing  semen.  Its  development  is  to  be  attributed  to  the  occur- 
rence of  any  inflammatory  process  which  leads  to  the  partial  or 
total  occlusion  of  the  seminiferous  tubules,  so  that  any  semen  which 
may  continue  to  be  secreted  is  retained,  and  thus  gives  rise  to  disten- 
sion of  the  constricted  tubules.  The  tumor  is  Uius  a  ty|«cal  relen- 
tion-cyst. 

These  spermatoceles  generally  take  origm  at  the  ale  where  the  vasa 
cfferentia  empty  into  the  epididymis,  that  is,  at  the  point  of  union 
between  the  testicle  and  epididymis.  The  form  and  growth  of  the 
tumor  is  thus  explained  by  its  manner  of  development.  It  may  be 
either  extravaginal  or  intravaginal,  according  as  it  extends  backwards 
and  forwards  or  grov^-s  downwards  into  the  tunica  vaginalis.  If 
growth  iKeurs  in  un  upward  direction  the  tunica  vaginalis  is  not  dis- 
turbed, so  that  when  the  spermatocele  is  incised  the  former  Is  not 
injured.  If  growth  occurs  downwards  and  forwards  the  tunica  is 
carrii-d  before  it,  and  in  this  case  must  be  cut  bcfort-  the  wall  of  the 
cyst  can  be  reached.  The  extravaginal  form  of  spermatocele  is  more 
common   than    intravaginal. 

The  fluid  in  the  sac  somewhat  resembles  soap-suds;  it  contains 
albumen  and  spermatozoa. 

It  may  be  impos^jblc  to  diagnosticate  the  intravaginal  form  from 
hydrocele  unless  puncture  be  mode;  the  testicle  lies  behind  as  in  the 
case  in  hydrocele;  fluctuation  is  present;  transhicency  is  wanting,  but 
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as  it  may  also  be  absent  in  hydrocele  when  the  walls  of  the  sac  are 
ihickrned,  tlii^  is  a  ugn  of  minor  value. 

Extravaginal  spermatocele  is  ver)'  likely  to  be  confused  with  hydrocele 
of  the  cord.  It  forms  a  pyriform  fluctuating  tumor  ubo\'e  the  testicle, 
along  the  cx>ursc  of  the  cord.  It  may  be  di^tinguLshcd  from  hydrocele 
of  the  cord  by  the  fact,  that  the  apex  of  the  latter  tumor  is,  above  and 
the  bro«d  base  below,  whereas  in  hydrocde  the  opposite  condition 
obtains.  Translucency  of  the  hydrocele,  or,  if  this  be  absent,  puncuirc 
of  the  tumor,  will  ai^ure  diagnosis. 

As  concerns  treatment,  tapping  followed  by  the  injection  of  carbolic 
acid  and  glycerine  in  equal  parts  may  be  practised,  or  the  cyst  may 
be  opened  and  the  edges  sutured  to  the  superficial  structuret  as  In  the 
radical  operation  for  hydrocele. 

HYDROCELE  OF  THE  SPERMATIC  CORD,  OR  CYSTIC 
HYDROCELE. 

H)-drDccIc  of  the  spermatic  cord  occurs  if  a  portion  of  the  vaginal 
process  remains  patent  in^iead  of  becoming  obliterated  aitd  a  serous 
etlusion  takes  place  into  its  cavity.  If  the  vaginal  process  be  closed 
only  above  at  the  blcmal  ring  and  below  at  the  upper  pan  of  the 
testicle, the  tumor  will  extend  along  the  cord  as  far  as  the  internal  ring; 
in  other  cases  when  the  vaginal  process  is  partly  obliterated  smaller 
cysts  are  formed  along  the  course  of  the  cord. 

U  non-imion  exists  at  several  places  multiple  cysts  are  formed,  and 
the  condition  is  known  as  multitociilar  hydrocele  of  the  spermatic  cord; 
If  the  cyst  is  divided  into  two  pans  il  is  termed  bilocular. 

Hydrocele  of  the  cord  is  characterized  by  the  fact  that  it  [orms 
a  pear-shaped  tumor  the  limits  of  which  may  be  defined  at  the  Internal 
abdominal  ring  above  and  the  testicle  below.  It  is  not  reducible, 
imdergocs  no  alteration  when  tlie  patient  changes  poation,  is  not 
forced  out  by  coughing,  snecung.or  vomidng,  thus  differing  in  all  tliese 
respects  from  hernia,  from  which  it  will  be  readily  distinguished. 

Fluctuation  cannot  alwa)-s  be  detected,  because  the  sac  may  be  so 
full  that  the  tumor  is  tense  and  distended;  its  walls  may  also  be  too 
thick  for  the  wave  of  fluid  to  be  transmitted.  For  the  same  reason 
tronsluccncy  is  less  marked  than  in  congenital  hydrocele. 

Occa»onal]y  hydrocele  of  the  cord  descends  behind  the  testicle, 
and  in  this  case  may  easily  be  mistaken  for  an  ordinary  hydrocele 
with  abnormal  position  of  the  testis.    These  relatioos  arc  im]K>rt&nt 
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in  regard  to  tapping;  if  the  puncture  should  be  made  in  ihc  ordinary 
manner  from  before  backwards  the  testicle  would  be  pierced. 

The  cause  of  this  affection  is,  in  some  cases  at  least,  to  be  sought  for 
in  trauma,  which  may  have  been  slight  and  therefore  have  passed 
unnoticed.  More  frt-quenlly,  howc^-er,  it  is  due  to  a  congenital  con- 
dition in  which  faulty  coalescence  of  the  vaginal  process  is  present 
and  is  followed  by  traumatic  or  inflammatory  effusion. 

It  causes  little  trouble,  and  one  or  more  lappings  will  suffice  to  effect 
a  cure.  As  an  auxiliary'  measure  a  small  quantity  of  Lugol's  solution 
or  the  carbolic-glycerine  mixture  may  be  injected. 

Incidentally  wc  wish  to  mention  the  cysts  which  develop  from  the 
pedunculated  and  sessile  hydatids  of  Morgagni.  TTiese  small  vesicles 
occasionally  undergo  cystic  dilatation,  becoming  as  large  as  cherries 
or  perhaps  even  attaining  the  size  of  plums.  According  to  K6mg, 
these  intravaginal  cysts  occaaonally  rupture,  and  being  in  communi- 
cation with  the  tubulc-s  of  the  epididjTnis  the  resuU  is  an  outpouring 
of  semen  into  the  cavity  of  the  tunica  vaginalis. 

Different  from  these  are  the  very  rare  cysts  which  develop  in  the 
connective  tissue  of  the  cord.  They  occur  as  single  or  multiple  circum- 
scribed cystic  dilatations  of  the  lymph  vessels  of  the  testicle  and  epidid- 
ymis. 

VARICOCELE. 

Varicocle  is  a  term  applied  to  varicosities  of  the  spermatic  cord  and 
testicle.  Usually  tht-  distension  is  confined  to  the  veins  of  ihc  cord; 
more  rarely  those  of  the  testicle  are  involved. 

The  affection  develops  in  adult  life  and  is  essentially  dependent  ujKin 
anatomical  conditions.  The  spermatic  vein  is  formed  by  the  conflu- 
ence of  the  different  branches  of  the  pampiniform  plexus,  and  ascends 
directly  upwards  as  far  as  the  second  lumbar  vertebra,  so  that  when 
the  body  is  in  the  upright  position  the  pressure  of  a  moderately  high 
column  of  blood  is  brought  to  bear  upon  the  plexus  (Bardclebcn). 

The  greater  frequency  of  varicocele  on  the  left  side  may  be  explained 
by  the  fact  that  the  left  spermatic  vein  empties  into  the  renal  vein  at 
a  right  angle,  whereas  the  right  spermatic  vein  empties  directly  into  the 
inferior  vena  cava  at  an  acute  angle.  Owing  to  these  conditions  there 
is  more  rc^stancc  to  the  emptying  of  the  blood  from  the  left  spermatic 
vein  than  from  the  right. 

The  pressure  exerted  upon  tlie  left  ^■ein  by  the  distended  sigmdd 
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flexure  has  aUo  bc«n  dcsij^atcd  as  a  causatitt  (actor.  If,  in  additioa 
to  iheM  condilkmg.  it  be  rcmtrmbcrwl  thai  the  left  testicle  gcncimlly 
hangs  lower  than  the  right,  as  a  result  of  which  its  vessels  arc  longer, 
and  th»t  ouinK  to  scxunl  cxciirmenl  there  l^  a  fre<|uent  afflux  of  blood 
to  the  veins  of  the  coni,  the  origin  of  tbe  alTection  uill  be  understood 
withoul  funhcr  explanation. 

Symptoms  may  be  entirely  wanting  or  a^ain  may  be  of  comddcrable 
se^'erity.  In  the  majority  of  case^  I  have  nol  seen  any  great  disturbance. 
The  traction  exerted  upon  the  testicle  is  uncomfortable,  and  upon 
cxenion  the  diM'omfon  may  amount  lo  a  dull,  dragging  pain.  Raidjr 
\CTy  severe  pain  may  be  present.  The  patient  is  usually  at  case  wfaea 
he  is  lying  down  or  ulting,  the  pain  coming  on  after  violent  exet 
or  walking. 

The  disease  may  remain  stationary  for  year»,  the  patient  experienc~ 
ing  no  trouble  except  an  occasional  uncomfortable  dragging  sensation. 
The  varicosity,  however,  does  not  become  any  larger.  Distention  ol 
the  vessels  varies  according  as  the  upright  or  recumbent  posture  U 
assumed;  they  bc<-ome  filled  when  the  patient  stands  and  empty 
themselves  when  he  lies  donn.  They  can  also  be  filled  by  rubbing 
them  in  a  dovmward  direction  and  emptied  by  stroking  them  in  an 
upward  direction. 

Inspection  alone  is  usually  sufficient  for  a  diagnods  and  palpation 
renders  it  certain  in  every  rase.  There  is  diffuse  swelling  of  the 
aflecied  half  of  the  scrotum  and  it  i*  K-ngiht-ned  and  thickenod;  the 
veins  arc  tortuous  and  diUtcd,  and  when  rolled  between  the  tingers 
feel  like  a  mass  of  i-urthwx>rms.  Periphlebitic  areas  with  thickening 
of  the  vessel-walls  may  also  be  detected. 

The  course  of  the  disease  is  entirely  benign  and  does  not  aidanger> 
life.  The  condition  sometimes  requires  to  be  remedied,  however,  u 
the  pressure  lo  whicb  tlie  testicle  is  subjected  may  cause  it  to  aln>phy. 
Interference  is  indicated  parliculariy  when  the  affection  is  bilateral. 
Otherwise  it  is  only  exceptional  cases,  in  which  unbearable  pain  annoys 
tile  patient,  that  will  demand  intcncntion. 

In  mild  cases  treatment  conjusts  in  removing  the  traction  which  the 
testicle  excrls  upon  the  cord  by  having  the  patient  wear  a  wcll-fitllng 
suspensory  bandage.    In  numerous  casos  of  mine  this  has  succeeded 
in  entirely  removing  all  the  discomfort  which  my  patients  expcu' 
I  do  not  ronsjder  it  ad\'isablf  to  employ  compresMon,  and,  ■ 
deem  it  useless.    There  is,  of  course,  no  objection  lo  } 


I 

( 


VARICOCELE. 


433 


suspensory  lightly.  The  scrotum  may  also  be  frequently  washed 
with  cool  water,  which  »t  uU  events  can  do  no  harm. 

The  bowels  should  be  regulated  and  Ihc  rectum  kept  free  from 
stybalEt,  so  that  pressure  will  not  be  exerted  upon  the  veins. 

Cure  is  to  be  e.Kpccled  only  by  a  radical  operation.  Many  procedures 
which  were  formerly  practised,  such  as  galvanopunclure,  compression 
even  to  the  ]>oint  of  gangrene,  remo\'3l  of  a  portion  of  the  scrotum 
with  the  idea  that  the  R-sulling  contraction  would  shorten  the  vans, 
and  subcutaneous  uncoiling  and  ligation  of  single  veins  have  been 
entirely  abandoned.  If  operation  is  indicated  at  all  the  only  thing 
to  be  considered  is  to  lay  bare  the  ^-cins  and  ligate  them  under  the 
guidance  of  the  eye. 

The  pampiniform  plexus  is  exposed — and  to  this  end  it  is  better 
to  operate  with  the  patient  in  the  sitting  posture  so  that  the  veins  may 
be  well  distended — and  the  arteries  and  vas  deferens  carefully  and 
cautiously  separated;  the  spermatic  artery  must  be  handled  cautiously 
for  the  reason  that  even  the  slightest  injury  to  it  may  result  in  gangrene 
of  the  testicle.  The  veins  thus  isolated  are  tied  above  and  below  and 
the  portion  between  the  ligatures  cut  out.  At  fir^t  rcactiw  inflam- 
mation sets  in,  but  it  soon  subsides.  Healing  of  the  wound  always 
follows.  I  have  never  seen  any  complications  ensue.  As  already 
stated,  it  is  only  in  exceptional  cases  that  operation  is  necessary. 
Usually  the  wearing  of  a  suspensory  bandage  nill  suffice.  [In  operating 
for  varicocele  it  is  my  practice  to  cover  the  divided  ends  of  the  veins 
with  fascia,  using  the  lincst  catgut  for  suturing,  and  then  to  bring  them 
into  apposition  by  tying  the  ligatures  together.  Varicocele  may  also 
be  operated  u|X)n  by  making  an  incision  o\xr  the  external  alidominal 
ring,  drawing  up  Ihc  cord  and  tlii-n  exciMng  the  veins  in  the  usual 
manner,    'I'his  method  was  introduced  by  Bloodgood.] 
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DISEASES  OF  THE  SEMINAL  VESICLES. 
ANATOMY  AND  PHYSIOLOGY. 

Tbe  seminal  vesicles  which  devdop  from  (he  WolAan  bodies,  are 
rtw  sausagc-sbapcd  expansions  of  the  vasa  dcffix-ntia,  placed  symmci- 
rically  upon  iht-  floor  of  Uie  pt'lvis.  From  the  \'asa  dcfcrenlia  they 
extend  latcrsdwards  and  upwards  on  each  ^dc,  forming  an  angll 
of  about  45°.  They  are  about  5  tm.  (a  indies]  long,  scm.  [1  of  an 
inch]  wide  and  i  cm.  [|{  of  an  inch]  (hick.  They  arc  enclosed  in  a, 
sort  of  a  capsule  made  up  of  strong  connective  tissue,  and  have  a  roi 
surface. 

The  seminal  vesicles  lie  with  their  posterior  surface  placed  against  the 
rectum  and  their  anterior  against  ihc  bladder.  Internally  the)- arc  in 
relation  with  the  vasa  defcrcntia  and  below  with  the  prostate.  The 
peritoneum  covers  only  their  upper  surface.  It  posses  from  the 
bladder  to  the  upper  part  of  the  seminal  vi-*icles,  descends  between 
ihe  rectum  and  bladder  and  again  proceeds  upwards  from  the  rectum. 
That  portion  of  Ihe  bladder  lying  between  the  scnunal  vesicles  and 
not  covered  by  peritoneum,  sometimes  called  the  trigonutn  tHlerdeJ't 
trcnliaie,  varies  in  si/e:  the  fuller  the  bladder  the  higlicr  the  perilo** 
neum  will  rise,  and  consequently  the  greater  the  free  surface  will 
become. 

The  secretion  of  the  seminal  vesicles  is  golden  yellow  m  color, 
contains  albumen  and  almost  without  exception  spermatozoa.  For 
a  long  lime  no  uniformity  of  opinion  has  prcvaUed  concerning  the 
nature  of  this  secretion  and  the  function  of  the  seminal  vesicles.  A 
few  investigators  have  maintained  that  the  semen  is  fully  elaborated 
in  the  tesliclcs  and  that  it  is  merely  stored  up  in  the  seminal  vesicles, 
from  which  it  is  expelled  when  ejaculation  occurs.  Others  have  held 
to  the  opinion  that  the  seminal  vesicles  are  not  only  receptacles  for  the 
semen,  but  that  they  also  produce  a  specific  secretion,  which  comes 
from  certain  sinus-Like  depressions  in  the  mucosa,  known  as  glands, 
although  Waldeyer  and  KiSlliker  do  not  consider  them  to  be  such. 

This  latter  difference  of  opinion  is  not  of  imiiortance,  for,  as 
known,  the  epithelium  of  the  mucous  membrane  can  produce  a  secre- 
tion.   The  seminal  vesicles,  then,  may  be  said  to  elaborate  a  spedfic 
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secretion,  which,  according  lo  Virchow,  is  a  proteid  compound;  it  is 
insoluble  in  water,  but  dissolves  readily  in  acetic  acid  and  a  solution  of 
potassium  f crrocyanidi- ;  whwi  warm  it  is  liquid,  but  when  cold  it 
becomes  gelatinous  in  consistency-  That  this  secretion  is  derived 
from  the  seminal  ve^dcs  is  attested  by  the  fact,  that  it  can  be  sepa- 
rated from  the  testicular  secretion  and  its  differences  from  the  latter 
proved  by  chemical  analysis. 

Adopting  the  results  of  Rehfisch's  diligent  investigations  it  may  be 
stated  that  the  seminal  vesicles  produce  a  specific  secretion;  that  the 
spermatozoa  bear  a  dt'finite  though  as  yet  unknown  relation  to  this 
secretion;  that  a  sufficiently  large  quantity  of  semen  for  an  ejaculation 
is  stored  up  in  them,  and  that  the  musculature  of  their  walls  plays  an 
important  role  in  the  production  of  ejaculation. 

The  arteries  of  the  seminal  vehicles  are  derived  from  the  middle 
hccmorrhoidal,  internal  pudic,  deferential,  inferior  vesical  and  internal 
iliac.  The  veins  empty  into  the  internal  iliac  vein.  The  lymphatic 
vessels  discharge  into  the  glands  of  the  rectum  and  those  at  the  inlet 
of  the  pelvis. 

EXAMINATION  OF  THE  SEMINAL  VESICLES  AND  THEIR 

SECRETION. 


Examination  of  the  seminal  vesicles  is  dIfBcuIt  because  of  thnr 
concealed  position.  If  the  surgeon's  linger  is  long  and  the  patient  not 
loo  fat,  rectal  examination  may  reveal  the  presence  of  a  gut-like, 
soft,  doughy  body  about  the  size  and  length  of  a  finger  on  either  side 
of  the  prostate.  They  diverge  upwards  and  may  be  distinguished 
from  the  prostate  by  their  uneven  surface.  In  numerous  cases,  however, 
Ihcy  cannot  be  felt  under  ordinary  circumstances,  it  being  necessary 
to  induce  ana-sthesia  before  the  finger  can  be  carried  sufBciently  high 
in  the  rectum  to  palpate  them. 

To  obtain  their  secretion  the  seminal  vesicles  must  be  massaged. 
This  can  be  done  properly  only  when  they  can  be  palpated  in  their 
entirety,  for  if  only  the  lower  portion,  just  above  the  prostate,  can  be 
U  reached,  they  are  not  accu.stomed  to  empty  themselves. 

I  Thdr  oontenls  may  appear  at  the  external  meatus  or  flow  back 

I  into  the  bladder.     In  the  latter  case  the  patient  is  told  to  urinate  and 

I  the  product  is  then  recovered  from  the  urine;  or,  if  thi^  does  not  sue- 

^  cecd,  the  bladder  may  be  filled  with  ste  and  the  contents  then 
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witlidruwn.    Thv  ftvmoi  will  upjxnr  in  the  waler  u  niuugc-shapod, 
translucent  maBSi-s. 

MicroKopicaQy  mun>'  motionkss  ftpcrmatozoa  may  be  percd%-ed 
in  a  pcUudd  filaincniou<.  stronui. 

If  the  (-ontcnU  cjinnol  bi-  cxjiro^cd  in  ihLs  tnanncr.  ihcn  is  nothing 
lo  do  but  amcsthetiu:  ihc  patient  and  ihi-n  introduce  ihc  finder  into  the 
rectum,  or  bi-nor  still  to  uw  Fck-cki'h  metal  instrument,  which  ts 
a  jiyriform  bulb  placed  at  a  right  angle  upon  a  long  handle.  With 
this  instrument  pressure  can  be  made  upon  the  seminal  vciiJclca  wilhout 
dillicuUy,  so  that  tlieir  contents  will  be  expelled. 

Because  of  the  inaccessibility  of  the  seminal  vi.-siclc*  diseases  affecting 
Ihem  arc  rarely  diagnosticated.  They  arc  subject  to  malfoniiitlion, 
injury,  acute  and  chronic  inflammatioo,  lubcrcukwis,  absc«ss,  cysts 
and  hydrocele,  concretions,  and,  finally,  suircoma  and  carcinoma.  j 

MALFORMATIONS  OF  THE  SEMINAL  VESICLES.  1 

Absence  of  both  seminal  vesicles  is  due  to  uti  nrrcst  of  develop- 
ment. The  testicles  may  also  be  absent  or  atrophied;  in  case  ihcy 
arc  well  developed  there  are  other  defects  in  the  urogenital  apparatus. 
Thus,  the  bladder  or  pmsiate  may  be  absent,  a  kidney  may  be  wanting, 
the  anus  be  imperforate,  exstrophy  of  the  bladder  may  be  pn-^ent, 
iir  the  entire  sexual  apparatus  may  be  absent.  ■ 

Absence  of  one  Geminal  veaicte  is  more  common  than  absence  of 
both.     In  such  cases  thi-re  are  usually  other  detects  in  the  same  side 
of  the  g^-nilal  apparatus,  the  corresponding  testicle,  kidney,  ureter,  or 
vas  deferens  being  absent.    Fusion  of  both  seminal  vc»iclc»  has  alsoj 
been  obscr\'ed;  when  this  hajipcns  the  single  vcjjcle  lies  in  the  modtaR* 
line. 

The  most  remarkable  anomaly  of  the  seminal  vcrfcles  is  ihdr  union 
with  the  ureters.  It  is  explained  by  the  fact  that  the  ureter 
and  vas  deferens,  of  which  the  seminal  vesicle  is  a  diverticulum,  in  the 
beginning  of  their  development  empty  into  an  opening;  in  the  uro-gcn- 
ilal  sinus.  M 

INJURIES  OF  THE  SEMINAL  VESICLES.  I 

Injuries  to  \h<-  sitniiml  vesidcs  arc  inflicted  almost  exclusively  dur- 
ing 0])erations.  Formerly  it  was  rectal  puncture  and  lateral  lithotomy 
which  brou^it  the  surgeon  into  conllici  with  them;  at  present,  how- 
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ever,  these  operaUvc  methods  have  become  anliquuted.  It  is  only 
in  the  operation  for  perineal  prostatectomy  that  any  question  of  their 
injury  can  tirise. 

They  occu]iy  such  a  well  protected  position  that  they  are  seldom 
affected  by  traumatUm.  A  few-  remarkable  cases,  however,  have 
been  reported.  Vclpcau  saw  one  in  which  the  seminal  vcadcs  were 
injured  by  a  fracture  of  the  ischium,  and  Demarquuy  reports  an  in- 
stance in  which  a  lifle-bullct  perforated  the  bladder  and  seminal 
ve«cle. 

ACUTE  INFLAMMATION  OF  THE  SEMINAL  VESICLES. 
tACUTE  SPERM ATOCYSTITIS.; 

Spcrmatocyslitis  occurs  almost  cxcluMvety  as  a  complication  of 
gonorrhoea.  The  anatomical  relation  of  the  seminal  vesicles  and  their 
ducts  with  the  urethra  sutfiriently  explains  its  occurrence.  Rocher 
also  believes  in  the  existence  of  a  traumatic  form,  having  seen  ohe  case 
dcvebp  as  the  result  of  a  kick  in  the  perineum.  Rapin  considers 
sexual  abuse  to  be  a  cause. 

The  symploms  of  the  acute  form  so  closely  resemble  those  of  pros- 
tatitis that  the  two  diseases  can  frequcndy  not  be  distinf^isbed  from 
one  another.  Confuuon  occurs  the  more  readily  because  both  affec- 
tions usually  exist  together. 

Tlie  patient  complains  of  a  dull  though  shooting  pain  in  the  rectum, 
which  may  increase  in  severity.  It  radiates  toward  the  perineum 
and  testicles  and  becomes  more  intense  during  micturition  and  def- 
ecation, especially  if  the  feces  are  hard. 

Coitus  is  also  painful,  although  the  desire  to  copulate  may  be  in- 
creased owing  to  frequent  erections.  Upon  ejaculation  the  sensation 
of  discomfort  is  increased  to  sharp  pain.  The  urine  contains  pus  and 
sometimes  blood.  In  a  case  as  n-cU-marked  as  that  just  described 
dingno^s  it,  not  difficult,  and  if  the  clinical  jiicture  is  at  all  obscure, 
palpation  throu^  the  rectum  will  clear  it  up.  The  probability  that 
an  infliimm:itt)ry  infection  of  the  seminal  \-eMcles  is  present  in  increased 
if  epididymitis  or  difcrcnitis  can  be  discovered. 

The  course  of  acute  spermatocystitis  varies.  Frequently  complete 
resolution  takes  place;  more  rarely  the  inflammation  advances  to  sup- 
puration, the  pus  either  perforating  neighboring  organs,  or,  what  is 
more  favorable,  rupturing  into  the  urethra.  Fortunately  the  latter 
termination  is  the  more  common.    Peritonitis  resulting  from  rupture 
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of  the  abscess  has  been  verj-  rarely  obsencd.    Most  fr«iu«itly  acu 
spcmiRlocystttiK  pasM-s  into  the  chronic  stage. 

Chronic  spermatocyBtitis  is  much  more  diflicult  to  diagnosticate, 
as  the  :^ymptom»  are  not  m>  nxll  pronounced  as  in  the  acute  fonn. 
The  history  or  existence  of  gonorrhica  or  strict ure;.simultancous  involve- 
ment of  the  prostate  (which  is  more  easily  recognized);  an  uncomfort- 
able sensation  in  the  region  of  ihc  perineum,  between  the  bladder  and 
rectum;  increased  $ensiliveni-ss  u])on  difficult  defecation;  occasional 
tenesmus;  frequent  erections  and  pollutions;  and,  finally,  the  presence 
of  pus  in  the  semen,  and  the  findings  upon  rectal  palpation; — these 
are  the  symptoms  and  signs  which  will  serve  to  strengthen  the  diag- 
no^s. 

Occasionally  colicky  pains  confined  mostiy  to  the  tower  segment 
of  the  rectum  occur.  The>-  are  due  to  narron-ing  of  the  ejaculatory 
duct  caused  by  the  inflammatory  process,  as  a  result  of  which  the 
accunjiilated  semen  cannot  gain  free  exit.  The  colicky  pains,  then, 
arc  similar  in  origin  to  those  experienced  in  renal  and  rectal  colic, 
all  being  due  to  occlusion.  Finger  and  others  state  tliat  they  have 
been  able  to  feel  pear-sliapcd  bodies,  of  the  consistency  of  an  air- 
cushion,  on  the  posterior  surface  of  the  bladder  above  the  prostate, 
I  have  seldom  been  able  to  do  this  without  nn  antesthelfc. 

Chronic  spcrmatocyslitis  may  be  cured.  It  may  also  persist  for  a 
great  many  years  without  causing  any  serious  difficulty  or  interfering 
io  any  vray  with  the  functional  capacity  of  the  individual.  Apart 
from  the  unpleasant  sensations  just  described,  and  which  are  usually 
experienced  only  at  intervals,  neither  the  general  health  nor  the  sexual 
activity  is  disturbed.  I  have  fully  convinced  myself  that  the  semen  of 
men  atlected  with  this  disease  retains  its  power  of  procrcatitHi. 

In  reganl  to  the  pathological  anatomy,  hyjicrtrophy  of  the  walls 
may  lake  place,  or  atrophy  and  chondrilicalion  may  result. 

The  therapy  of  the  acute  form  consists  in  treating  the  underlying 
causative  affection  (gonorrho-a),  enjoining  rest,  regulating  the  diet, 
increasing  the  flow  of  urine,  administering  urinnry  antiseptics  such  as 
urolropin,  and  also  laxatives,  so  that  the  feces  will  not  become  haid 
and  produce  new  irritation.  If  abscess  can  be  positively  demon- 
strated  it  should  be  opened  in  order  to  prevent  rupture  at  an  undesirable 
site.  Under  complete  unu-sthrsia  a  speculum  may  be  introduced 
into  the  rectum  and  the  vesicle  incised.  Proper  disinfection  of  the 
rectum  should  be  secured  before  the  operation  and  the  bowels  should 
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be  confined  afterwards.  The  abscess  may  also  be  reached  by  a 
method  pnictLied  in  opcralioas  upon  the  prostate,  namely,  by  freeing 
the  rectum  so  that  a  space  is  made  between  it  and  the  bladder,  through 
which  th«  vesicles  may  be  reached. 

Treatment  of  chronic  spermatocystitis  is  not  very  satisfactory.  It 
is  practically  the  same  as  that  of  chronic  prostatitis.  I  recommend 
massage  of  the  seminal  vesicles,  which  is  best  performed  with  Felccki's 
instrument,  at  intervals  of  two  or  three  days,  in  conjunction  with  the 
use  of  the  rectal  tliermophore  on  the  other  days.  The  latter  instru- 
ment should  be  kept  in  the  rectum  for  half  an  hour  and  should  be  as 
hot  as  the  patient  can  endure.  In  addition,  mild  laxatives,  diuretics 
and  urinary  antiseptics  may  be  given,  hot  siiz-baths  employed,  the  diet 
regulated,  .sexual  excesses  forbidden,  and,  if  possible,  the  causative 
gonorrhcca  or  prostatitis  cured. 

As  many  patients  become  ncura-sthenic  overtrealment  must  be 
guarded  against;  a  loo  protracted  course  of  treatment  is  particularly 
undesirable.  Suggestive  treatment,  and  perhaps  eventually  residence 
in  a  sanitarium  where  mild  hydrotherapeulic  measures  can  be 
employed,  have  an  excellent  effect. 

TUBERCULOSIS  OF  THE  SEMINAL  VESICLES. 

This  is  a  more  common  affection  than  it  was  formerly  thought  to  be. 
Il  almost  alw:m  occurs  in  association  with  luberculo&is  of  some  other 
portion  of  the  gcnito-urinary  organs.  It  is  generally  combined  with 
tuberculosis  of  the  testicle,  epididymis.,  vas  deferens,  prostate,  bladder, 
or  kidney,  or  occurs  simultaneously  with  tuberculous  affections  of 
other  organs,  specially  the  limgs.  Primai>'  tuberculous  of  the 
seminal  vesicles  is  very  rare,  or,  more  correctly  speaking,  it  is  very 
rarely  diut^nosticated;  many  cases  of  tuberculosis  of  the  prostate  or 
epididymis  may  have  been  preceded  by  a  tuberculosis  of  the  seminal 
vedcle,  the  existence  of  which  was  unknown  owing  to  the  difficulty 
with  which  diagnosis  can  be  made. 

Children  are  very  seldom  affected,  the  disease  occurring  during  the 
period  of  active  sexual  life.  Trauma  and  gonorrhcca  constitute 
the  predisposing  causes.  The  frequent  congestion  of  the  generative 
organs  induced  by  sexual  excesses  may  also  supply  the  cause  for  the 
development  of  the  disease,  if  the  individual  be  predisposed  to  tuber- 
culosis. 

In  regatx)  to  the  morbid  changes  which  occur,  it  is  found  that  the 
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mucous  membrane  is  firat  covered  with  tubcrclis,  which  gradually 
penetrate  into  the  deeper  structurts,  roalcsce,  and  thereby  become  in- 
creased in  size.  As  a  result  of  the  simultaneous  infUimmaiioQ  the  w&Us 
become  infiliratctl  and  thickened,  ihe  tubercles  undergo  caseous 
changes,  and  ulcerations  develop  which  may  either  cauM:  rupture 
into  vnriou?  surrounding  structures  or  result  in  cicatricial  contraction 
of  the  entire  organ  together  with  its  excrelon-  ducts. 

Diagnosis  is  difficult.  The  patient  may  be  entirely  free  from 
subjective  symptoms.  There  may  he  merely  a  sciualion  of  pressure 
around  the  anus  or  a  feeling  of  heaviness  in  the  perineum.  At  first 
sexual  desire  is  increased,  but  with  the  destruction  of  the  vesicles 
and  the  onset  of  conslitutional  disturbances  depending  upon  Ihe 
inx-olvement  of  other  organs  it  becomes  diminished,  and  the  power  of 
co]>uIation  may  be  lost.  If  the  vesicles  can  be  palpated  through  the 
rectum,  isolated,  smalt,  hard  nodules  may  be  felt  above  the  prostate, 
similar  1o  those  uhich  are  delected  in  tuberculosis  of  ihe  latter  organ. 

S\-mptoms  depending  upon  tuberculosis  of  neighboring  OT]gans 
graduully  come  to  ihe  fore.  If  the  prostate  an<l  ejaculutorj-  duet*,  are 
involved,  a  yellowish  white  discharge  takes  place  from  ihe  urcthrai 
this  is  of  gn-at  diugno:<-tic  importance,  for  if  such  a  secretion  appears 
at  the  external  urethral  orifice  of  a  man  in  whom  gonorrhoea  can  be 
excluded  and  no  other  cause  be  deierminid,  th*-  suspicion  that  h  is 
due  (o  tuberculosis  of  the  seminal  vesicles  will  be  wtII  founded. 

As  the  morbid  process  becomes  further  devdo|Kd  fisluUc  may  be 
formed;  they  may  open  into  the  rectum  or  perineum,  or  into  ihe  laiije 
veins  of  ihe  pudic  plcxu:i,  the  latter  occurrence  being  one  which  has 
resulted  in  death. 

Diagnovis  di-pends  cssentiidly  on  the  findings  upon  palpation  and 
the  discover)'  of  other  tubercular  lesions. 

In  regard  lo  treaimenl,  results  arc  to  be  expected  only  from  surgical 
interveniion,  that  is,  from  total  cxliqiation  of  the  seminal  vesicles. 
It  is  not  known  whclher  lubenulosis  of  the  seminal  vesicles  ever 
undergoes  spontaneous  cure;  in  vkw  of  the  fact  that  localised  luhercular 
lesions  of  other  organs  become  healed,  it  may  be  reasoned  by  analogy 
that  the  same  thing  may  lake  place  in  these  organs. 

In  considoralion  of  ihis  as.siunption  the  question  as  lo  whether  a 
tubercular  seminal  vesicle  should  be  removed  must  be  decided  by  the 
circumstances  of  ihe  individual  case.  In  general  the  principle  should 
be  adhered  to  that  a  tubercular  focus  ought  to  be  destroyed  whenever 
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il  is  possible  lo  destroy  il  wiihout  greatly  endangering  ihc  patient,  pro- 
vided, of  course,  thai  its  dcstruclion  offers  a  prospect  of  protecting  him 
from  a  dissemination  of  the  dLsease.  This  is  often  the  case  in  tuber- 
culosis confined  to  the  genital  tract.  Tuberculosis  utTccting  the  sem- 
inal vesicles  alone, or  associated  with  tuberculosis  of  the  testicles  or  pros- 
tate, is  therefore  operable,  whereas  a  simultaneous  tuberculosis  of  the 
lungs,  kidneys,  or  bladder  renders  it  inoperable. 

The  seminal  vesicles  may  be  removed  either  through  the  prcrcctal 
incision  of  Ditiel  and  Zuckerkandl  or  by  the  method  of  Frit?,  Konig, 
or,  as  Young  has  sho«-n,  they  may  be  freed  from  the  posterior  surface 
of  the  bladder  through  a  suprapubic  incision.  In  the  light  of  our 
present  experience  the  perineal  operations  arc  to  be  considered  the 
less  formidable. 

CYSTS  AND  HYDROCELE  OF  THE  SEMINAL  VESICLES. 

The  case  of  hydrocele  of  the  seminal  \'esicles  which  is  recorded  in 
literature  was  cured  by  two  tappings.  If  for  any  reason  dilatation  of 
the  seminal  %'csicles  and  consequent  stagnation  of  their  secretion 
occurs,  thev'  become  concerted  into  cyst-like  bodit^s.  This  condition 
may  be  caused  by  occlusion  or  narrowing  of  the  cjaculalory  duct, 
resulting  from  inflammation,  or  it  may  bcdue  to  mechanical  interference 
»Hth  the  outflow  of  semen  depending  ujion  hypertrophy  of  the  prostate. 

It  is  to  be  separated  from  true  cysts  such  as  Engli^ch  has  described 
in  his  work  on  "Cysts  on  the  Posterior  Wall  of  the  Bladdrr  in  Man." 
A  case  has  been  reported  by  Smith  in  which  a  cyst  of  the  seminal 
vesicle  holding  five  litres  (<)uarts]  produced  retention  of  urine. 

Small  unilocular  and  mulliloculur  cy^ls  develop  as  the  result  of 
isolation  and  occlusion  of  one  or  more  alveoli.  I'hey  are  connected 
lo  llic  seminal  vesicle  only  by  a  peduncle  (Maisonneuvc,  Englisch). 

CONCRETIONS  OF  THE  SEMINAL  VESICLES. 

.\  distinction  is  made  between  concretions  and  true  calculi. 
The  first  arc  small  and  produce  no  symptoms,  so  that  ihey  are  not  diag- 
nosticated during  life.  Some  of  them  corres]>ond  lo  the  bodies  formerly 
described  by  Trousseau  and  L'Allemand,  consisting  of  round-celb 
and  iKjlyhcdral  cuboid  epithelium  which  become  infiltrated  with 
inorganic  salts.  They  are  about  a  millimetre  in  length.  According 
to  Meckel,  they  are  cadaveric  products,  although  FUrbringer  bdieves 
that  they  are  formed  during  life.    Other  concretions  are  composed 
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of  mucus,  spcnnalozoa,  ami  inorganic  madiT.  Robin  has  described 
thb  variety  under  the  nimc  of  Bympexions.  They  are  in^luble  la 
accdc  acid.  Their  occum-ncc  is  not  very  rare,  Urge  numbers  com- 
monly being  found. 

Seminal  calculi  arc  different,  bdng  compoMxl  of  90^,  of  pbosphale 
and  i-jtrbonatf  of  lime  and  lo'v'f  of  organic  matter  in  wliich  sperma- 
tozoa are  frequently  found.  They  grow  as  large  as  a  cherry-stone, 
to  that  Ihcy  may  completely  occlude  the  ejaculaiory  rluct.  Their 
number  may  also  be  considerable.  It  is  supposed  that  tfactr  formation 
ia  due  to  stagnation  of  the  secretion  in  the  seminal  vesides.  Siagnolion 
occurs  especially  in  advanced  age,  though  it  may  also  lake  place  at  an 
eariy  period  of  life  when  inHammuior)'  processes  have  narrowed  the 
caliber  of  the  cjaculatory  duct  so  that  there  Is  an  impediment  to  the 
outflow  of  semen. 

If  one  or  marc  calculi  completely  occlude  thecjaculaton'durl.  severe 
spasmodic  pain  is  experienced  when  orgasm  wcuis,  to  whicli  tlic  name 
eotique  spermaliifue  has  been  given  by  the  French.  The  scmrn  may 
be  completely  retained,  so  iliat  ejaculation  fails  to  take  place,  or  it 
may  flow  out  slowly  in  small  iiuantitics.  It  is  not  positively  known 
whether  complete  absence  of  ejaculation  in  cases  in  which  one  ejac- 
ulatory  duct  is  occluded  is  due  to  reflex  contractions  of  the  other,  or 
whether  the  congestive  swdltng  produced  by  the  stone  causes  simulta- 
neous, occlusion  of  the  other  duct. 

Seminal  calculi  not  infre(|uently  give  rise  to  pain  up(»t  micturition 
and  defecation.  In  such  a  case  where  there  is  suspicion  of  seminaJ 
calculi  an  attempt  should  be  made  to  palpate  the  seminal  vesicles. 
Occasionally  a  stone  can  he  felt,  especially  if  a  metal  sound  is  introduced 
into  the  bladder  and  used  as  a  guide  in  palpating  through  the  rectum. 

The  pain  \%  to  lie  controlled  by  hot  silz-baths,  and  narcotics  if  nece^ 
sary.  /\n  attempt  may  be  made  to  crush  the  calculi  throuj;h  the 
rectum  by  pressing  it  against  a  sound  introduced  into  the  bladder. 

TUMORS  OF  THE  SEMINAL  VESICLES. 

Tumors  are  rare  and  are  not  often  diagnosticated  when  they  do 
occur.  Zahn  ha.i  reported  a  case  of  sarcoma  which  was  not  diagnos- 
ticated during  life.  The  seminal  vesicle  was  the  priman-  scat  of  the 
disease  and  from  it  metastases  to  (he  lung,  liean,  and  kidney  had 
taken  place. 

Carcinoma  of  the  seminal  vesicles,  which  is  somewhat  more 
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cominon,  may  be  cither  pnmary,  occur  as  a  metastasis  from  a  remote 
oif;tn,  or  grow  into  the  setoinal  vesicle  from  a  neighboring  structure. 
Usually  it  is  found  in  assodation  with  carcinoma  of  the  rectum,  bladder, 
or  prostate,  and  more  rarely  the  testicle. 

Owing  to  the  inaccessibility  of  the  seminal  vesicles  it  will  be  readily 
understood  that  carcinoma  alfecting  lhe;se  organs  is  not  easily  diag- 
no»ticatcd.  As  a  rule  the  diagnosis  is  first  made  when  severe  disturbance 
of  micturition  lead^  to  the  maling  of  a  tiiorough  examination.  Fre- 
quent urination,  lessened  capacity  of  the  bladder  owing  to  infiltration 
of  its  walls,  and  even  complete  retention  of  urine  havebc«n  observed. 

I  once  had  occasion  to  observe  a  case  in  which  a  hard  nodular  tumor 
was  distinctly  palpable  abow  the  prostate,  from  which  it  wa*  separated 
by  a  furrow ;  this  tumor  destroyed  the  seminal  vesicle  and  broke  through 
into  the  rectum  and  bladder.  Diagnosis  was  first  made  when  fibres 
and  fecal  elements  were  discovered  in  the  urine.  Because  of  the 
lateness  with  which  diagnosis  is  made,  it  usually  being  at  a  time  when 
metastases  have  occurred,  there  is  not  much  to  be  expected  from  rad- 
ical treatment,  so  that  we  have  to  confine  ourselves  to  a  purely  sympto- 
matic therapy. 
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DISEASES  OF  THE  KION'E^'S, 

GEITERAL    COKSIDE RATIONS   CONCERlfniG  EXAICIHA- 
TION  OF  THE  KIDNEYS. 

The  tucccMiul  diagnoib  and  tnaitnmt  of  cliaana  of  the  kidncyi 
must  rest  on  »n  Bdo{uate  dctermiiutioa  of  tbeir  $tructunl  and  fuiK- 
tlooaJ  auiditJoa,  uid  (or  this  rouoo  ihe  moM  inporUDt  poinls  cnooem- 
ing  the  methods  of  eiamination  mD  first  be  conaidcrad.  The  qutahwa 
wlitdi  arue  tn  rrgard  to  dUgnoeu  are:  (t)  What  is  the  nature  of  the 
renal  liiaaac?  (2)  Is  it  bilateral  or  unilateral?  (3)  Which  kidney  is 
alfccLed?  (4)  If  one  kidney  only  is  diaeaicd,  is  the  funtliao  of  the 
other  tufitdently  good  to  permit  an  operation,  b<-  it  ncphroioiay  or 
ftephrectomy,  upon  the  diMOscd  organ? 

In<>|Hvtion  b  of  little  value;  it  docs  not  enable  the  examiner  to 
determine  whether  a  second  kidney  is  pRscni,  muiJi  Icaa  wfadhcr  it 
b  dinesMd. 

rercuKsitm  in  e(|uaUy  unrdiablc.  AixonUng  to  my  experience 
oothint;  can  be  kanied  from  tt  regarding  the  absence  or  coodition  of 
the  kiilnry. 

Palpation  is  of  greater  %-alue.  It  is  pmcliwd  in  many  ways. 
Bim;tnuiil  pulpution  is  cmjiloyw!  with  the  palii-n(  in  the  dorsal  i>osi- 
tJon,  ihc  legs  Ijeing  slightly  tlrxitl  iind  a  deep  breath  being  exhaled  jti3I 
aa  the  examiner  j)at)Miles  ^Tuflicr,  Litten). 

If  the  patient  makes  his  abdomen  tense  palpation  is  of  no  use.  Under 
these  dnumsiancn  relaxation  must  be  secured  cither  by  pl&dng  the 
patient  In  u  u-arm  bath  or  aniesthcti;£ing  him  (Lennhof). 

In  conjuntlion  with  palpation  Gu>'on  employs  ImUolemnU  renal, 
■  piwediirc  in  which  the  kidney  b  carried  forward  by  means  of  short 
»har|>  IjIowji  upon  the  lumbar  R-Rion  so  that  it  can  be  more  readily  felt 
by  the  other  hand  laid  flat  upon  the  abdominal  nail.  'Morris  tuus  the 
patient  lie  upon  the  bound  side  with  the  legs  drawn  up  and  the  body 
slightly  inclined  to  the  front.  In  this  potiilion  the  intestines  fall  for- 
wunl.tiie  lumbur  region  sinks  in,  and  the  kidneys  are  more  ea^ly  felt. 
Israel's  method  of  examination  is  similar. 

Finally  there  ti  the  proctJf  de  pouee  recommended  by  Ol^nard.    If 
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the  right  side  U  to  be  examined  the  fingers  of  the  left  hand  are  placed 
bdiind,  over  the  loin,  and  the  ihumb  in  front,  over  the  region  of  the 
kidney;  then  the  loin  is  pre&sed  upon  by  the  fingeis  so  ihat  the  kidney 
is  pushed  forwards  where  It  can  be  fdt  through  the  abdominal  wall 
by  the  other  hand. 

These  methods  are  all  serviceable.  It  is  well  to  combine  them, 
using  lirst  one  and  then  another. 

It  must  not  be  forgotten,  however,  that  in  many  cases  of  diseased 
and  enlarged  kidney  due  to  sione,  tumor,  tuberculosis,  or  other 
causes  nothing  can  be  felt.  It  is  the  same  ^^ith  very  fat  pcrwns 
and  also  thin  persons  in  whom  the  kidney  lies  under  the  arch  of  the 
ribs  and  cannot  be  forced  down  by  deep  inspiration.  Morco\'cr,  a 
kidney  of  normal  or  increased  sii^e  may  be  palpated  and  the  examiner 
yet  be  unable  to  determine  whether  ii  is  healthy  or  diseased.  Finally 
there  is  great  ditliculty  in  deciding  whether  a  palpable  tumor  is  the 
kidney.  It  is  sometimes  impossible  to  di0erentiate  an  enlarged  gall- 
bladder from  the  right  kidney.  On  the  left  side  the  spleen  may  feel 
e.\actly  like  the  kidney.  So,  too,  when  the  colon  is  distended  it  often 
happens  that  little  can  be  accomplished,  for  although  this  portion  of 
the  bowel  usually  lies  over  the  kidney  and  behind  the  lower  ponion  of 
the  gall-bladder,  when  it  is  distended  it  may  become  adherent  to 
neighboring  structures,  and  the  normal  relations  be  so  distorted  that 
it  may  not  lie  over  the  kidney,  but  be  placed  anteriorly  to  the  gall- 
bladder. 

The  modem  method  of  examination  with  the  Roentgen  rays  has  not 
added  much  to  the  diagnosJs  of  renal  disease.  The  only  positive  fact 
which  has  been  learned  from  it  is,  that  certain  renal  calculi,  namely, 
those  composed  of  oxalates  and  phosphates,  and  occa»onaIly  those 
formed  of  urates,  make  a  visible  shadow  on  the  plate  {see  Ihe  chapter 
en  renal  calcuU). 

Cystoscopy  has  afforded  great  advantages.  It  enables  us  to  see 
the  ureteral  orifices,  and  in  many  cases  to  recognize  that  disease  of  one 
kidney  is  present;  moreover,  pus  or  blood  may  be  seen  issuing  direct 
from  the  kidney.  Of  course,  in  those  cases  in  which  hicmaturia  or 
pyuria  is  slight,  the  method  cannot  be  relied  upon,  for  slight  turbidity 
of  the  urine  from  the  kidney  does  not  diiTer  materially  from  that  of 
the  fluid  present  in  the  bladder. 

This  defect  has  been  supplied  by  ureteral  catheterization.    Byj 
introducing  the  catheter  into  the  ureter  it  can  be  accurately  determincdj 
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whence  the  piis  or  blood  has  its  source;  it  can  be  learned  where  the  seat 
of  the  disiiase  is,  and  whetherone  or  both  kidneys  are  affected.  The  exact 
nature  of  the  disease  will  then  be  detennined  by  the  sum  total  of  the 
cUnical  findings,  which  must  be  critically  conadercd. 

One  question  will  still  arise;  what  can  be  slated  concerning  the 
functional  capacity  of  the  second  kidney,  when  one  has  been  found  so 
diseased  as  to  necessitate  operation  ?  The  anatomical  diagnosis  alone 
will  not  suffice  to  decide  this  question.  For  instance,  let  us  assume  that 
we  are  dealing  with  a  tubercular  right  kidney  and  that  the  urine  coming 
from  the  left  kidney  is  albuminous— now,  then,  is  removal  of  the  right 
kidney  contraindicaied?  Not  at  all,  for  the  albuminuria  may  be 
merely  the  expression  of  a  remediable  toxic  disturbance  depending  upon 
a  very  restricted  amyloid  degeneration.  This  degeneration  becomes 
arrested  and  the  remainder  of  the  kidney  will  be  preser\-ed  if  the  other 
tubercular  kidney  is  removed.  On  the  other  hand,  clear  urine  free 
from  albumen  may  be  obtained  from  a  contracted  kidney.  If  the 
tubercular  kidney  should  be  removed  in  such  a  case,  death  would 
certainly  follow  ihe  operation,  whereas  without  operation  the  patient 
might  live  for  years. 

In  view  of  these  circumstances  we  are  led  to  conclude  that  it  is  equally 
important  lo  determine  the  functional  capacity  of  the  second  kidney. 
Will  it  alone  suffice  to  maintain  the  \'ilal  functions  ?  Is  it  anatomically 
diseased?  Some  light  has  been  thro\\Ti  on  these  questions  by  the 
methods  of  functional  examination  introduced  by  myself  and  P.  Fr. 
Richter. 

If  a  catheter  be  introduced  into  each  ureter  and  the  urine  from  each 
kidney  simultaneously  collected  for  a  short  time,  it  will  be  found  that 
the  quantity  of  urine  secreted  by  the  two  kidneys  is  not  always  equal, 
but  that  the  nitrogen  content  (N),  the  salt  content,  the  molecular 
concentration  (^i),  and,  if  phloridzin  (o.oi)  has  been  injected  hypo- 
dermatically,  the  quantity  of  sugar  excreted  from  the  two  sides,  will 
be  approximately  the  same.  As  the  last  two  are  the  most  certain  it 
is  sufficient  to  measure  their  value.  A  —  the  freezing  point,  which 
represents  the  totality  of  molecules  (without  reference  to  their  quality) 
contained  in  the  urine,  and  the  sugar  artifically  produced  by  the 
phloridzin  and  temporarily  excreted  by  the  kidneys. 

Phloridzin-diabctes  lasts  about  three  hours.  The  two  following 
examples  will  ser\e  as  illustraiion.s. 
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Quanthy .    .  

A 

Sugar , 

N 

Or  Nomul  Cue 

Quantity »t  coli 

A ,,..  o^ 

Siigar j.K^Yc 


R. 

.36  cm.' 
.  0.5* 

.  14% 


L. 

3Scm.» 
0.50 

1.4% 
0.106 

30  cm.* 
t.o 


It  is  seen  that  ihe  figures  of  the  two  sides  are  approximately  ctgual. 
It  is  important  to  know  that  the  absolute  figures  do  not  express  smylhing. 
A  kidney  which  secretes  water  abundantly,  for  example  after  free 
drinking,  may  cscretc  0.2*^?,  of  sugar  at  one  time  and  jT^  at  another 
after  exactly  the  same  nmount  of  phloridsin  has  been  injected.  Only 
the  comparative  values  have  any  significaoce. 

If,  now.the  function  of  one  kidney  hv  disturbed, lew  niiroj^cn  will  be 
excaicd,  fewer  molecules  will  be  elaborated  from  ihe  blood,  and  less 
sugar  will  be  i>roduce(l  than  by  the  healthy  kidney;  therefore  th< 
figures  representing  the  output  of  the  diseased  side  are  always 
lower  than  those  of  the  healthy  side.  In  casi-s  of  t^rave  disturbance 
in  which  a  con.sidcrablc  portion  of  the  parenciiyma  of  the  kidney  is 
destroyed,  the  freezing  point  of  the  urine  from  the  disea&ed  ude  is 
very  low  and  sugar  is  entirely  absent.  A  few  examples  may  scn-e  to 
illustrale  (his: 


RiKbl  Fyoiie|ihn»is 
Quantity 

A    

Sugar 

N.- 

[.cfi  Renal  Tubcrcidoais 
Quantity 

A..'. 

Su(»r 

N 


R. 

33.0  cm,* 

0.4^ 

o 

R. 

16  cm.' 

»-5 

aja 

. .    .  0.63 


L. 
aj.o  cm.' 

1.18 

1.0 

0.78*% 
L. 
lecm.' 

O.QI 

0.0s 
0.38s 


In  this  manner  we  obtain  a  picture  of  the  functional  power  of  the 
wcond  kidney,  and  are  in  u  position  to  decide,  after  carefully  weigh- 
ing all  the  circumstances  and  results  obtained  by  other  methods 
of  ezamioatiOD,  whether  an  operation  is  permissible- 

If  several  examinations  after  phlorid/in  injections  show  that  sugar 
is  not  excrtlcd,  and  the  undiluted  urine  is  found  to  have  a  low  freezing 
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Ob  the  otber  band,  the  presence  oi  pus  b  tbe  ohne  (rem  the  kidnejr 


wliich  is  not  to  be  operated  on  docs  not  oontnuadktte  operation  if  it 
ha.1  a  high  freeing  point  and  »hon-s  a  considerable  quantity  of  sugar 
after  the  injection  of  phloridzin.    Such  a  tinding  u'ould  show  that, 
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although  the  kidney  or  its  pelvis  is  diseased,  its  functional  power 
ix>ntiniies  to  be  good.  M 

It  is  obvious  that  it  may  sometimes  be  difficult  to  fix  exact  limits, 
and  ihal  there  is  no  absolute  proledion  afforded  againsl  failure  of  the 
remaining  kidney.  Experience  has  already  shown  and  will  show 
further  that  deaths  from  renal  diseases  are  becoming  less  frequent. 

Our  aim  will  be  to  ascertain  to  what  extent  the  condition  of  the 
remaining  kidney  as  shown  at  autopsy  corres])omb  to  the  previously 
made  diagnosis  and  prognosis. 

It  would  exceed  the  scope  of  this  book  to  enter  into  this  matter  in 
detail.    It  will  suffice  to  state  that    the  results  have  been  accepted  as 
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correct  by  the  best  clinicians  and  recognized  as  the  foundation  of  a 
precise  method  of  renal  diagnosis.  The  exception  taken  to  ihem  by 
a  few  authors  cannot  alter  their  vHw:  at  all,  since  our  experience  is 
derived  from  hundreds  of  cases,  while  theirs  is  based  upon  only  a  few 
exceptional  instances.  Exceptions  always  occur,  and,  as  is  known, 
prove  the  rule. 

For  more  detailed  information  concerning  this  question  the  reader 
is  referred  to  the  m(mo),;raph  on  Funclional  Diagnosis  of  Kidney 
Diseases  by  the  author  .ind  P.  F.  Richter,  and  also  to  various  article:) 
which  have  a|)iK>ared  in  the  metUcal  joumaU  and  archj\-es  during 
the  last  few  years. 

[Among  other  tests  devised  for  testing  the  functional  capadly  of 
3» 
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11^  Ulr  MCifulia  Ib  iKiMir 


,^—    Urtwon    tbe    Iwo   un-ti-nJ  orificta    «hidi   shall 
jgj-jllf  (j^  Uaddcf,  and  tlir  oUier  derisDed  lo  HevMte  ihc  r"a**m- ' 
idi  w  w  (0  nwrrn  it  lttU>  »  loofcJludijuJ  fold  whidi 
cte  bbddrr  bcfwocn  ihc  uMenJ  urifioa. 

Of  tht  iaiviir  Und  «»  ■It'  fnMrumeaU  of  Luy»  (Fi^  193,  1^ 
^  ,^)  Mwl  CUkcBm  o*  ih*  IWtcr  tbat  of  H*rris. 

1%)r  tta«*«  iwtrum«nb  Ailonl  rtu-  wxunir  mults  offered  by  catbtrtcr- 
[,,.f—  Hf  iiw  ttf«im  to  gmtlx  >u  be  (k)ub4od. 

tn  »  BipH  "•J  ••  '**  "nii'al  conKnaw  in  Berlin,  in  1905,  Prof. 
Caunr  ilWW^  ''»*'  '*"  *"""*"*y  "*  '™*'  opcmtloM  h4i«  fallen  from 
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26.9%  to  17.4%  in  ihe  liist  ten  ycare.    He  aiiributes  thb  decrease 
largely  to  impro\'ed  mirthocb  of  diagnosis.] 

CONGENITAL    MALFORMATIONS    AND    DISPLACEMENTS 

OF  THE  KIDNEYS. 

Congenital  ubsenci;  of  a  kidney  is  a  rare  condition,  but  nc\crtheless 
it  is  one  which  has  to  be  considered  from  a  praclioil  jjoini  of  view. 
Another  malfonnation  comparable  to  this  one  is  the  rudimentar)' 
Itidncy,  which  is  due  to  an  arrest  of  development  of  the  organ;  such  a 
kidney  is  entirely  devoid  of  functional  acttntj-.    Absence  or  arrest 


Fig.  195.— Honoboo  kidney  ufA 
brotd  t*tluau«.    (AnUfior  Tiev.) 


Fig.  ia6L—Uo(Mihae  kidney  with  btoad 
MhOMH.     (PoMvlor  view.) 


of  devdopment  of  one  kidney  may  be  the  only  iruUfonaation,  but 
frequently  others  are  present.  The}-  particularly  affect  the  genitalia, 
atrophy  of  the  testicle  and  atrophy  or  absence  of  ihe  seminal  veside 
on  the  same  side  often  being  found. 

The  occurrence  of  supernumerary  kidneys  is  not  fully  recog- 
nized by  Ktistcr.  He*  is  of  the  opinion  ilmt  the  condition  is  generally 
one  in  which  there  are  tnx}  kidneys  with  multiple  pelves  and  ureters. 

[f  the  condition  of  fcetal  lobulation  persists  in  later  life  the  term 
foetal  kidney  is  applied  to  it.  The  fo:tal  kidney  is  characterized  by 
its  special  predisposition  to  tubcrculosb. 

If  the  poles  of  both  kidne}^}  arc  j;rown  together  the  organ  thus  consti- 
tuted is  knoMTi  as  horseshoe  Iddney  (Figs.  195  and  196).    Most  fre- 
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FJIt  ig},-~DbpUn'n>riii  .^f  itir  Irfl  kidney  inin  the  hollow  of  ihr  Mcrun. 
(Rii«T.)  A.  Anna.  A^.J.  Right  rpnal anen- (douWe).  R.d.  Right  kidn^. 
n/.  Kight  imtcr-  V^.i.  Lrft  rrnnl  trin.  ^(.i.r.  Hight  tupnrrnol  actei7> 
J.r.i.  I.rlt  mini  uUiy.     Sa,  Led  Lldiicy-     K-t.  I^I  tiietcr. 
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Fig.   198, — Double    kidriFt- 
and  urcUT.     Kidnn'  hnx  brro 


qucntly  il  is  ihc  lower  poles  which  arc  grown 
together  so  that  the  toncuvity  is  alrove.  The 
upper  poles  may  be  united,  with  the  result 
that  the  concavity  is  directed  downwards. 
The  kidney  is  usually  deeply  placed.  The 
bridgo  of  union  consists  cither  of  a  fibrous 
conj  or  of  kidney  tissue.  It  is  interesting 
to  note  that  in  this  condition  the  number 
of  ureters  and  renal  v-esseU  are  much  in- 
creased. 

.'\gnin,  both  kidneys  may  be  fused  into  a 
^nglc  disc-like  m4ss  having  indenlations  on 
the  border  and  lying  in  the  median  line  and 
at  a  much  loupxr  level  than  the  normal  organ. 
To  this  malformation  ihc  Germans  have 
given  the  name  Kuchcnniere. 

The  term  dystopia  is  applied  to  con- 
genital  displacement  of  the  organ.  Dis- 
placements occur  principully  in  assodaiion 
with  the  previously  mentioned  malforma- 
tions, but  a  normal  kidney  may  also  be 
dit^placed.  They  are  more  common  on  the 
left  side.  The  kidney  may  lie  upon  the 
lower  lumbar  vertebne  (pehic  kidney);  once 
I  found  it  on  the  sacrum.  The  ureters  are 
shortened  (Miillerlu-im).  By  establishing 
this  fact  by  means  of  ureteral  cathcteriza- 
lion  and  the  other  considerations  apposite 
to  the  cjise,  Mdllerheim  was  able  in  several 
instances  to  diagnosticate  this  condition 
during  life.  The  renal  arteries  arise  from 
the  common  iliac,  ih«  external  iliac  and  the 
femoral  {Fig.  197). 

Displacement  of  the  pelvis  of  the  kidney 
may  occur  in  an  organ  othcnvise  normally 
placed,  the  pcUis  being  at  the  anterior  sur- 
face instead  of  ai  the  mesial  border. 

Very  interesting  and  of  practical  imi 
ancc  as  well  is  the  occurrence  of  two  1 
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pelves.    The  urctcn  issuing  trom  them  may  unite  al  a  greater 
less  distance  below  their  ori^  or  empty  into  the  bladder  separately] 
(Figs.  198  and  199).    A  good  specimen  of  a  kidney  ha\'ing  tn-o  ureters 
and  afTecled  with  pyonephrosis  U  ^okh  in  Fig.  zoo^ 

The  ureter  may  be  wanting  in  cases  in  which  the  kidney  is  absent. 
In  rudimenliir>-  kidney  it  is  more  common  for  the  ureter  of  the  cor- 
responding side  to  end  as  a  blind  sac  extending  cither  above  or  below. , 


Fie,  t».— Kidney  ol  a  neit-bom  cMId  vflih  »wo  unAoi 
and  four  urflcTBl  orifiiTt.     (Ra^vrO 


II  is  not  veiy  unusual  for  the  ureters  to  open  in  an  abnormal  place. 
In  the  bladder  ihey  may  lie  either  toward  the  midline  or  latcialwards, 
or  be  displac<.-d  posli-riorly.  In  rare  cases  the  orifice  has  been  known 
to  open  into  the  posterior  urethra  near  the  caput  galtinaginis.  The 
most  unusual  condition  of  all  is  union  of  the  ureter  with  one  of  the 
seminal  \c3icles,  the  vas  deferens,  or  the  ejaculatorj-  duct.    Finally 
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the  ureter  may  present  variations  in  respect  to  length  and  width.    The 
last  is  ihc  most  important. 

There  are  pomts  of  predilection  for  ureteral  strictures ;  one  such  is 
the  line  of  cran.'^tion  between  the  pehis  of  the  kidney  and  the  ureter, 
a  place  where  kinking  of  the  ureter  also  frequently  occurs;  the  other 
point  is  where  the  ureter  enters  ihe  bladder.    In  addition  to  narrowing 


Fig>  Ko. — PyunrphriMli  of  ■  kidni^y  luving  iwu  unitn.  - 


of  the  ureter,  duplicaturc  of  the  mucous  membrane  may  take  place 
and  simulate  stricture,  and  also  j^ivc  rise  to  the  same  symptoms.  These 
duplicatures  may  have  thdr  seat  in  any  portion  of  the  ureter. 


k 
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CIRCULATORY  DISTURBANCES  OF  THE  KIDNEYS. 

HYPKKjEHU. 

Hy])cr3rmia  of  the  kidneys  may  be  active  or  puBivc.  Active 
hyperemia  cxrcurs  as  a  mult  of  incTcusi.-d  cardiac  action  or  bn-ausv 
of  distention  of  the  renal  veascU  due  either  to  beginning  inflanuna- 
lion  or  to  faulty  inncn'alioa.  Thiireforc  it  Is  merely  a  sequel  of 
other  disorders. 

Passive  hypersemia  (enKorswl  kidney)  develops  as  the  result  of 
general  or  local  circulator)'  obstruction.  In  \'alv'ular  disease  of  the 
heart,  myocarditis  and  L-ndocarditis  the  propulsive  po«vr  of  the  heart 
becomes  diminished  after  compensation  fails,  so  that  the  distension  of 
the  arteries  is  lessened,  while  that  of  the  vHns  is  incrctuwd.  Any 
condition  which  increases  intra-abdominal  pressure,  thus  hindering 
the  outllow  of  blood  from  the  abdominal  organs  and  thereby  {^^'>og 
rise  to  localized  engorgement  of  the  kidneys,  may  be  considered  as 
another  9ausc  of  this  disease.  Among  the  causes  which  act  in  this 
way  may  be  mcnlioncd  pregnancy,  abdominal  tumors  and  sewre 
meteorism.  A  high  degree  of  local  venous  stasis  also  occurs  when- 
ever the  inferior  vena  cava  becomes  ol»iructed  at  any  point  above 
the  renal  veins,  or  when  the  veins  themselves  are  partly  or  enlirdy 
occluded.  Such  an  occurrence  may  be  due  to  thrombi  or  inflam- 
mation of  the  vessels,  or  to  tumors  which  encroach  upon  them  from 
without. 

The  anatomical  changes  which  take  place  in  the  kidney  of  passi^'C 
hyperemia  are  fairly  well  pronoiuiced.  The  interstiliul  veins  and 
capillaries,  which  are  swollen  and  tutgid,  press  u{>on  the  uriniferous 
lubuk-s  and  crowd  them  together,  while  in  Bowman's  capsule  and  the 
intenubular  spaces  small  ha;morrhages  lake  place;  some  of  the  glom- 
eruli lire  also  much  distended.  Hyaline  casts  arc  observed  in  the 
uriniferous  tubules  and  albuminous  exudate  in  Bowman's  capsule. 
If  the  stasis  continues  cyanotic  induration  of  the  kidney  results. 
The  capsule  is  thickened  and  adhorenl  and  strips  ofi  with  ditVicully; 
the  epithelium  h  granular  and  fatty,  the  glomeruli  arc  contracted  or 
obliterated,  and  the  interstitial  tissue  between  the  uriniferous  tubules 
and  \-ewels  is  increased. 

Symptoms.     Passive  congestion  of  the  kidney  when  caused  by 

general  venous  stasis  presents  the  signs  and  symptoms  of  general 

irculalon'  engorgement,  namely,  cyanosis,  dyspnoea,  curdiac  and 
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re^ratory  disturbances,  pleural  or  mediastinal  disorder,  gastric 
caUrrli,  and  enlari^eiiieni  of  the  liver. 

When  the  engorgement  is  merely  local  these  phenomena  do  not 
occur.  In  cither  case,  however,  the  urine  shows  characteristic  changes, 
which  arc  as  follows.  The  total  amount  \-oided  in  twenty-four  hours 
is  less  tiian  normal;  the  specific  gravity  is  increased,  for  the  reason 
that  the  elimination  of  solid  elements  is  not  decreased  in  the  same 
degree  as  is  the  excretion  of  Quid;  the  reaction  is  strongly  acid  and 
turbidity  due  to  precipitation  of  urates  is  not  uncommon.  With 
increasing  stasis  albuminuria  develops  and  hyaline  casts  are  found, 
althnugh  both  red  and  white  corpuscles  are  absent,  or  present 
only  in  very  small  numbers. 

Dropsy  supencncs,  or  if  it  were  already  present  increases  in  severity. 
During  the  period  o(  tnuiMtion  from  the  stage  of  engorgement  lo  the 
stage  of  contraction  the  urine  becomes  cleared,  although  the  other 
symptoms  of  obslruclion  remain  the  same.  From  chronic  nephritis 
passive  hypcraemia  may  be  easily  difTcreniiatcd  by  the  mode  of  dcvel- 
opmcnt,  by  the  character  of  the  urine  (absence  of  blood),  and  especially 
by  the  fact  that  passi\'e  hypcra-mia  may  almost  always  be  traced  to 
heart  disease,  while  heart  disease  resulting  from  chronic  nephritis  is 
very  rare. 

The  treatment  should  be  directed,  if  possible,  to  the  removal  of  the 
underlying  cause.  An  endeavor  should  be  made  to  restore  the  broken 
cardiac  compensation,  and  for  this  purpose  the  administration  of  such 
drugs  as  digitalis,  strophanthus,  squill,  camphor  and  catTeine  is  in- 
dicated. Dropsy  b  to  be  treated  in  accordance  with  established 
principles. 

HjEMORRHAGIC    infarct    of    the    KIDNEY;   THROM- 
BOSIS AND  EMBOLISM  OF  THE  RENAL  ARTERIES. 

If  the  flow  of  arterial  blood  in  the  kidney  t^  checked,  a  condition 
results  to  which  the  name  of  hemorrhagic  infarct  has  been  given. 
This  arrest  of  circulation  may  be  caused  by  spasm  of  ihe  vessels, 
which  narrows  or  occludes  the  main  branches  of  the  re-nal  artcrj-,  or  it 
may  be  produced  by  thrombi  or  emboli  which  occlude  these  vessels. 
An  arterial  thrombosis  resulting  from  disease  o' 
as  endarteritis  or  arteriosclerosis,  is  ver)-  ra 
displacement  of  clots  or  inflammatorjr 
the  heart  or  aorta,  or  from  panidcn 
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ibi'  renal  blood-current  and  are  carried  to  the  vessels  of  the  glomeruli 
or  other  capLDarics. 

The  infarct  forms  a  gray  or  whitish  wxdgc  which  is  surrounded  by 
a  hiemorrhagic  area.  In  tht-  center  of  the  wedge  ooogidalioa  necn>sts. 
develops,  the  epithelium  of  the  glomeruli  losing  its  ntxrlci  and  being 
de&troyed.  This  results  from  the  cutting  otT  of  the  blood  supi^y, 
which  is  due  to  occlusion  of  the  terminal  renal  vc«cis  by  emboli; 
ibe  accessory  ve»seU,  those  of  the  ureter  and  capsule  of  the  kidney, 
are  not  sufficient  to  maintain  the  nutrition.  The  reddened  border 
contains  vessels  filled  with  blood.  Tlie  infarct  finally  becomes  con- 
verted into  scar-tissue. 

The  diagnosis  of  hjemorrhaglc  infairt  caiuiot  often  be  made.  In 
order  to  make  even  a  probable  diagnosis  a  cause  for  emboli  must  be 
demonMratcd  after  the  occurrence  of  sudden  pain  in  the  lumbar 
region  and  the  linding  of  albumen,  blond  and  other  morpliotic  ele- 
ments in  the  urine. 

DIFFUSED  HEMATOGENOUS  NON-SUPPURATIVE  INFLAM- 
MATION OF  THE  KIDNEYS  iBRIGHT'S  DISEASE). 

As  numerous  terms  are  met  with  in  the  literature  on  Brill's  disease, 
such  OS  acute,  chronic,  parenchjinatous,  interstitial  and  desquamative ; 
nephritis,  glomerulo-nephrilis,  genuine  and  secondary  contracted 
kidney,  it  is  necessary-  firat  of  uU  to  obtain  an  adequate  conception  of 
the  oondilions  to  which  the  term  Bright's  disease  itself  should  be 
applied. 

It  U  applicable  only  to  those  aflecttons  in  which  the  primary  morUd 
process,  caused  by  irritation  of  the  altered  blood,  expresses  itself  as 
an  inflammiition  involving  all  the  tissues  of  both  kidne)'s.  There 
U  not,  OS  was  formerly  supposed,  a  purely  parenchymatous  form  in 
which  the  epithelial  elements  only  are  affected,  nor  a  strictly  interstitial 
variety  in  which  nothing  but  the  interstitial  tissue  is  the  seat  of  disease. 
In  all  forms,  in  both  the  acute  and  chronic,  but  particularly  in  the 
latter,  there  is  a  diffuse  process  which  has  its  origin  in  the  parenchyma 
and  extends  to  the  interstitial  tissue,  or,  conversely,  one  which,  begins 
In  the  interstitial  structure  and  later  encroaches  upon  tlie  epithelial 
portion  of  the  organ. 

The  most  that  can  be  said  in  regard  to  this  matter  is,  that  according 
to  the  nature  of  the  irritating  substance  producing  t'  nation, 

the  parenchyma  will  be  alTccted  in  one  case  and  tb  Uu|| , 
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lure  containing  the  blood-vesscls  in  another.  So  likewise  from  the 
clinical  standpoint  it  can  only  be  said  that  this  or  that  tissue  is  pre- 
ponderantly aifected.and  not  thai  on«  is  excliisi\-ely  invoh-ed.  Wcigert's 
investigations  have  abolished  this  artificial  classification  of  inflamnu- 
tinns  of  the  kidney  and  proved  that  the  process  is  always  diffuse. 

This  docs  not  mean,  however,  that  e\ery  diffuse  process  aflfcling 
both  kidneys  is  a  nephritis.  Thus,  those  affections  resulting  from 
circulatory  disturbances  and  degeneration  of  the  vessels,  such  as 
pa&sive  hyperemia  and  amyloid  degeneration,  for  example,  arc  not 
to  be  considered  as  nephritis.  It  is  self-evident,  however,  that  those 
processes  which  are  localized  instead  of  diffuse  cannot  be  included 
under  the  term.  The  diseases  of  the  kidneys  in  which  there  are  foci 
of  suppuration,  and  which  constitute  the  so-called  sujipurative  met- 
astatic nephritis,  rightly  belong  in  this  categor)-. 

-Accordingly,  it  is  the  object  of  this  chapter  to  dericribe  acute  and 
chronic  nephritis,  and  as  a  subdivision  of  the  latter  the  special  form 
knon-n  as  contracted  kidney. 

ACUTE  DIFFUSE  NEPHRITIS. 

Etiology.  Inflammatory  processes  of  the  kidney  depend  upon  a 
morbid  condition  of  the  blood,  which  in  turn  may  be  due  to  morbific 
agents  of  various  kinds.  These  substances  are  carried  to  the  iddaeys 
by  the  blood,  arc  excreted,  and  in  their  progress  through  the  blood- 
vcsseb  and  epithelium  exert  an  injurious  or  destructive  influence. 
Thi^  toxic-lucmatogenous  origin  explains  the  circumstance  that  both 
kidneys  are  diseased  and  that  the  di^ase  is  diffused  throughout  the 
entire  organ. 

Unilateral  nephritis  in  the  sense  that  the  term  nephritis  is  used 
here,  and,  moreover,  as  it  is  generally  accepted,  is  a  condition  which  I 
have  never  seen,  and  did  it  exist  1  naturally  would  have  soon  encountered 
it  in  the  numerous  examinations  which  I  have  made  of  both  kidneys 
by  means  of  ureteral  catheterization. 

Furthermore  I  do  not  believe  in  inflammations  of  this  type  which 
affect  only  one  pole  of  the  kidney.  It  is  true,  however,  that  there  arc 
differences  in  degree,  character  and  extent  of  the  inflammator)-  processes. 
These  arc  no  doubt  due  to  the  circumstance  that  healing  takes  place 
more  rapitUy  in  some  parts  than  it  does  in  others,  and  that  the  involve- 
ment of  the  blood-vessels  is  not  uniform  throughout  the  kidney. 

In  regard  to  the  nature  of  these  toxic  substances,  it  must  be  admitted 
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thai  ««  have  ool  rtt  socmvlcd  in  te£iiK  ool  awogh  about  tbcxn  to 
tXMXt  thai  the  doTiopcncitt  of  aO  the  fonns  d  Dcphiitts  it  ezplained. 
Tbe  acote  farms  m  wfaidi  <nfl-<)f9Ganl  Llnuika]  pofeoos  reach  the 
body  and  an  excreled  by  the  kidDm  arc  the  ooes  wfcidi  w  best 
nnderatood.  To  tids  das»  beknt;  the  cases  ol  anile  r"**^*^*^  by  tbe 
minml  aads,oonaiive  mbfimate.  cartwGc  add,  canlhaiides,  p^afpffiiiTn 
cfalonlc,  tbe  anifiiu  pRpantkats  externally  cmplo^xd,  cxtEnsit-c 
bunu,  etc. 

In  like  manner  It  most  be  assoned  that  in  tbe  acute  infectious 
Jaeaac*  certain  toxins  are  fonned  in  the  blood  wUdi  produce  disease 
in  tbe  kidneys.  It  b  well  known  that  siariet-fcver,  septtccntiji  and 
(tipfathcria  Ruy  pn  ri»c  lo  set-crv  Dcphiilis:  ibe  same  b  true  in  lesser 
degree  ol  piKriunoaia  and  er^'sipdas  and  et-cn  more  rardr  of  tj-phoid 
fever.  It  is  worthy  of  note  ihat  these  sequebe  may  ^tsi  manife 
tbemscU-es  at  a  very  bte  period. 

Thus  may  be  explained  the  many  cases  of  itq>hriti&  in  which  iu» 
previous  mahftn  influence  can  be  demoastratcd.  It  is  only  too 
probable  that  in  many  of  these  cases  there  has  been  un  uitdetected 
inflation,  for  example,  a  sli^  infiammation  of  the  throat,  wtiich 
altiiough  pnxlucinff  only  tri\-ial  local  disturbance  nevertheless  gave 
rise  to  the  formation  of  toxin>*  with  consequent  sertouft  sequelae.  There- 
fore il  need  itoi  be  dcnivd  that  exposure  lo  cold  and  wet,  as  was  formerly 
supposed  to  be  the  case,  tnay  cause  ttephrilis,  provided  that  we 
inclined  to  consider  it  as  a  factor  contributing  lo  the  development 
of  inflammstion  insofitr  as  it  favors  increase  in  the  number  of 
microorganisms  circulating  in  the  blood  and  impels  tlicm  to 
ftftsume  unwonte<)  activity. 

Pathological  Anatomy.  Tbe  macnscorMc  appearance  of  the ' 
kicJney  vanes.  It  n);iy  be  of  lumnal  size  although  it  is  more  often 
enlarged;  in  consistency  it  b  soft,  flabby  and  fragile;  the  surface  is 
smooth;  the  color  Naries  from  pale  red  to  dark  tvd,  the  li^ue  here  and 
there  showing  punctate  or  striate  areas  of  deeper  hue,  which  are  due 
to  hsmorrltages;  the  cortex  \n  broadcnetl  and  the  glomeruli  stand  out 
is  red  or  pale  granules. 

\[icrosco])ically  hemorrhages  into  the  capsule  of  the  glomeruli  and 
urinifcrous  tubules  are  detected.  Cloudiness  and  swelling  of  the 
epithelium  of  the  uriniferous  tubules  and  glomeruli,  small-celled  infil- 
tration of  the  connective  tissue,  thickening  of  the  walls  of  the  vascular 
looiis,  swelling  of  the  nuclei  of  the  epithelial  cells,  together  with  a 


ACUTE  DirrUSE  NEPHSITIS. 


461 


crcsccnl-shaped  rim  of  coagtilative  albumen  coiHaining  the  delritus  of 
the  glomerular  and  capsular  epithelium,  will  also  be  observed  around 
the  \-asailar  loops. 

AlihouKh  ihesc  chanprs  affccl  ihe  entire  substance  of  the  kidncj's, 
any  one  jKinion  may  be  particularly  involved.  When  the  parenchyma 
i»  chiefly  affected  the  cowlition  is  spoken  of  as  parenchymatous  neph- 
ritis, or  to  be  more  exact,  as  tubular  nephritis  when  the  tubules  bear 
the  brunt  of  the  disease  and  as  glomerulonephritis  when  the  glomeruli 
arc  principally  involved;  if  the  morbid  changes  in  the  interstitial 
tissue  arc  also  conspicuous  then  the-  process  is  known  as  diffuse 
nephritis. 

Symptoms.  It  is  of  the  utmost  importance  for  the  physician  to 
know  that  acute  nephritis  often  begins  without  fever.  When  a 
patient  complains  of  general  weakness,  gastro-intcstinal  disturbances 
such  as  constipation,  loss,  of  appetite,  nausea  and  \-omiting,  suspicion 
should  be  aroused  that  renal  disease  may  be  threatening  or  already 
be  developed,  especially  if  there  is  a  history  of  a  malady  or  circum- 
stances which  aa-  known  to  be  capable  of  affecting  the  kidneys. 

.Mlerations  of  micturition,  changes  in  the  urine,  and  signs  of 
dropsy  make  an  established  nephritis  manifest.  The  urine  is  voided 
more  frequently,  is  diminished  in  quantity,  and  is  of  higher  specific 
gravity.  In  color  it  is  dark  or  red,  resembling  the  juice  of  raw  meat. 
It  contains  albumen  in  quantities  varj-ing  from  0,1  to  t.%.  Under 
the  microscope  it  shows  red  blood- coq)Usclcs,  mononuclear  and 
polynuclear  leucocytes,  casts  of  all  kinds — hyaline,  epithelial,  blood, 
bacterial— cylinders  composed  of  inorganic  salts,  and  renal  epithelium 
which  is  often  filled  with  fat-globules. 

The  signs  of  dropsy  usually  show  first  in  the  face,  beginning  In  Ihe 
eyelids,  then  extending  downwards  and  finally  invohing  other  parts  of 
the  body;  it  is  characterized  by  its  diverse  character  ta-dema  of  the  feet 
and  legs,  oedema  of  the  scrotum,  hydrothorax  and  hydropcricardium). 

Gastric  disturbances,  especially  vomiting,  are  often  the  precursors  of 
urxmia.  Inflammations  of  parenchymatous  organs  and  their  serous 
coverings  are  frequent  and  dangerous  complications  of  acute  nephritis. 
Thus  pneumonia,  pleuritis,  pericarditis,  and  peritonitis  may  occur. 

Most  cases  of  acute  nqihriiis  pursue  a  fa\X)rable  course  and  one 
which  is  quite  independi-nt  of  the  underijing  causative  affection. 
In  cases  of  severe  poisoning  in  which  there  is  serious  involvement  of 
other  organs  the  prognosis  is  of  course  less  favorable.    A  fatal  termina- 
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tko,  bowcver,  b  nn.  The  duntioo  of  the  dlacue  ouy  extend  tmr 
tTwnthf  II  after  three,  or  u  the  Utcsx  six  moQtbsi  the  symptoott 
have  Dot  dis^ipeared  cfannic  oephrids  ■Imo&t  invariably  results.  It 
t»  00I5  in  eicqitMHul  aat»  that  complete  cure  is  obtuned  when  the 
disease  is  proloof^  beyond  this  period. 

Treatment.  Prophylaxis  is  of  the  utmost  importance.  Acuie 
nephritis  can  often  be  prevented  by  a^-oiding  the  use  of  such  drugs  as 
are  known  to  exert  a  toxic  influence  upon  the  kidnqrs.  Patients  suf- 
fering from  an  acute  infectious  disease  may  also  be  saved  from 
complicatioiis  by  careful  attention.  The>'  should  not  be  allowed' 
to  get  out  of  bed  too  soon,  for  the  bodily  cJTort  wlucb  they  then  ore 
forced  10  make,  togellier  uith  the  possible  exposure  to  cold,  are  injurious 
factors  in  their  cases.  Free  elimination  of  toxins  should  be  secured 
by  the  ftdfflinistrmlion  of  diluents  and  the  use  of  large  quantities  of 
auboDaled  waters. 

In  a  dbeuc  which  cannot  be  cured  by  drugs  the  indUalio  causaiis 
plays  a  great  tiAc.  Rest  in  bed,  a  bland  diet,  large  tiuantitics  of  milk, 
and  wmnn  balhs  are  the  chief  measures  to  be  emploNxil.  For  »ev(.'re 
pain  ov-cr  the  lumbar  and  sacral  rcf(ion  the  withdrawal  of  blood,  drj* 
cups,  or  Priessnitz's  compresses  are  advantageous.  If  severe  bleeding 
occurs  a  Nty]itic  such  as  ergot,  tannic  acid,  or  the  solution  of  sestjui- 
chloridc  of  iron  may  be  prescribed. 

CHRONIC  NEPHRITIS. 

As  the  duration  of  acute  nephritis  is  indefinite  a  &harp  boundary> 
line  cannot  be  draw-n  between  it  and  chronic  nephritis.    Therefore 
transition  forms,  subacute  and  subchronic  nephritis,  are  sometimesJ 
spoken  of. 

The  same  malign  Inlluenccs  which  are  recognized  as  the  causes  of 
acute  nephritis,  if  long  continued,  may  lead  to  the  chronic  form.  As  in 
the  former,  so  in  the  latter,  the  no.\ious  sub&tance  is  aln'a>-s  carried 
to  the  kidneys  by  the  blood-stream,  whether  it  be  a  drug  introduced 
from  without  or  u  toxin  generated  within  the  body.  The  most  common 
of  these  substances  arc  alcohol  and  lead. 

Alcohol  may  act  directly  by  its  irritating  influence,  or  it  may  lessen 
the  resisting  power  of  the  tissues,  as  a  result  of  which  the  kidneys  can 
no  longer  perform  the  work  which  they  were  u-ont  to  do  without  injury; 
or  finally  alcohol  may  produce  disturbance  of  the  rcsseU  (artcrio- 
sderosis)  and  thus  k-ad  to  renal  disease. 
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Lead  acts  in  the  same  way.  The  fonn  most  frequently  met  with 
in  saturnine  intoxication  is  chronic  contracted  kidney.  In  many  cases 
both  of  these  poison^  alcohol  and  lead,  are  responsible  for  the  develop- 
ment of  the  disease. 

Owing  to  the  gradual  cvolulion  of  the  malady  it  may,  and  in  fact 
often  does  happen,  that  no  assimiable  cause  can  be  determined.  la 
such  casc$  it  must  be  assumed  that  many  slight  infections,  such  as 
sore  ihroat  for  instance,  which  arc  scarcely  noticed  and  at  all  events 
are  forgotten,  are  the  cauMtive  factore,  although  the  resulting  nephritis 
does  not  manifest  itself  imtil  a  time  when  &  cause  for  its  presence 
can  no  longer  be  found. 

Furthermore  there  aa-  two  diseases  of  metabolism  in  which  chronic 
nephritis  occurs  dther  as  a  sequel  or  as  an  associated  phenomenon, 
namely,  gout  and  diabetes  meUitus.  So,  too,  arteriosclerosis  may 
be  recognized  an  a  frfqm-nt  c;nise  of  contracted  kidney. 

Besides  these  exoginous  fonns  of  nephritis,  cases  of  genuine 
contracted  kidney  occur  in  eom|)a natively  young  persons  which  wc 
mu^t  assume  with  Strumpcll  to  be  due  to  cODgeilital  constitutional 
weakness  of  the  renal  tissues,  as  the  result  of  which  the  process  of 
mclaboUsm  cannot  be  maintained.  This  hypothesis  of  renal  weakness 
fmds  support  in  the  well-known  cyclic  albuminuria  which  occurs 
only  when  the  palient  is  up  and  about  or  after  severe  exertion  (Leube). 

Symptoms.  Tlut  which  is  most  characteristic  of  thi»  form  of 
nephritis  is  the  presence  of  albumen  and  casts  In  the  urine.  It  must 
be  bomi-  in  mind,  however,  thai  there  are  renal  indammations  (con- 
tracted kidney  and  amyloid  disease)  in  which  both  of  the.'.e  pathogno- 
monic elements  are  absent.  Without  albumen  and  easts  a  diagnoda 
of  nephritis  cannot,  as  a  rule,  be  made. 

WhiUi  in  health  the  renal  epithelium  excretes  only  the  products  of 
destructive  metabolism,  in  nephritis  it  is  so  injured  that  it  allows 
albumen,  a  substance  useful  to  constructive  metabolism,  to  escape. 

The  excretion  of  albumen  has  also  been  considered  as  an  inflam- 
matory exudation  from  the  renal  tissues,  the  exudate  being  composed 
of  blood-serum,  and  leucocytes  which  have  migrated  through  the  walls 
of  the  blood-vessels,  and  which  become  mixed  with  the  urine. 

The  casts  arc  cither  exudation  products,  being  formed  by  coagula- 
tion of  the  albumen  exuded  from  the  blood-vessels,  or  they  develop 
from  the  union,  fusion  and  degeneration  of  cpicheUal  cells  cast  off  from 
the  uriniferous  tubules. 


4(M 


msKAsn  OF  niK  kidntvs. 


In  additiao  to  outft  white  wul  red  blood-cetls  arc  aUo  uicounirrcvt" 
The  ixxmn  adgnx^  (n>m  the  blood -^xsacU,  the  Utlcf  reach  ihc  urin- 
ifcTuus  tuliutn  diher  by  dupcdnsu  or  u  the  result  of  cuptlhin,'  hirm- 
onhaf^.     Kunlirrtnore,  renal  cpithdium  b  found,   the   crlls   bcitig 
•omcH'tiat   lan!*^r  than   leucocytes   hanng  large   nudri.   and    oft< 
showing  (attv  irnnulo.    Leucocytes  may  also  take  up  granult 
(at. 

If  the  kidnc\-s  fail  to  excrete  the  products  of  retrograde  nietttbolist 
the  retention  uf  tbi>e  substances  in  the  blood  soon  makes  ilsdf  apf 
in  tlic  condition  of  the  f^enentl  health. 

The  diminution  in  the  rxcrelive  povtvi  of  the  kidnn*  cells,  in  other^ 
words  the  nc^'umulatiun  of  injurious  substances  in  ihc  bUxMl,  puts 
nwre  n-ork  upon  the  hean.  since  it  functionates  more  activ'ely  in  an 
en<]ea\or  lo  flush  the  kidni-)-^  and  thereby  purify  the  blood.  H 

The  vspresskm  of   this  inire.i*«-d  work  o(   ihe  hi-art  is  a  rise  in™ 
arterial  blood -prcMun',  increased  tension  of  pulse,  ntci-ntwitinn  of 
the  aortic  second   s<.)und,  bypertropby  of  the  left  ventricle,  nnd 
occasionally  of  the  right  a>  will.     Thi-M-  cardiac  cltango  are  plainly 
shown  by  increase  in  the  area  of  canliuc  dulness  toward  (he  k-ft  (ondj 
also  occasionally  lo  the  right)  and  abnormal  accentuation  and  rtstst* 
ance  of  (he  n|K-X'beaI.    As  long  as  this  augmentation  in  cardiac  activity] 
can  prevent  the  arcumutalion  of  the  toxic  material  in  the  blood,  ihej 
term  comi>cn$Ated  renal  disease,  introduced  by  StrUmpdl,  may  be] 
correctly  used. 

Among  the  general  symptoms  urvmia  may  be  lir»I  mentioned;  it  is 
due   to  the  accumulation  of  urinar)-  elements,  but  what  the  exact  I 
nature  of  the  poison  is  we  do  not  know.    The  intoxication   manifests  < 
il^lf   by    uncmic   hxmiplegia,  rpileplifomi    convulsions,  amaurosis, 
headache,  vomiting,  dyspiKca,  stupor,  convulMons  and  coma;  coma, 
generally  supervenes  gradually,  but  it  may  develop  suddenly. 

.\nother  expression  of  the  toxic  subatances  circulating  in  the  blood 
is  the  Dcmrrcnce  of  degenerative  changes  in  the  mucous  membrane 
of  the  stomach.  Intestines  and  re^piruiory  organ»,  and  in  the  pleura, 
pericardium  and  retina.  Thus  gastritis,  enteritis,  bronchitis,  pneu- 
monia, pleuritts,  pericarditis  and  rrlinitts  are  not  uncommon  afTcc- 
tiom  in  those  afflicted  with  ncplmti.s. 

It  has  not  been  potulively  dctonnini-d  whether  dropsy  is  a  result  of 
nqjhritis,  or  whether  the  same  poisons  which  produce  the  nephritis 
also  gi\-c  rise  to  change*  in  the  blood-s-nwcls  leading  to  tJie  development 
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of  dropsy.  It  is  characteristic  for  the  subjects  of  nephritis  to  hav« 
localized  cedcnu  (for  instance  thai  affecting  ihe  face,  eyelids,  wall  of 
the  thorax  and  pleural  caviiies)  in  contradict inccion  to  general  dropsy 
such  as  occurs  in  cardiac  disease,  and  which  first  manifests  iwclf  in  the 
dqiendanl  ]N>rtion6  of  the  body,  for  instance,  the  ankle  joints.  Tlie 
disturbances  in  the  blood-vessels  may  also  give  rise  to  h.'cmorrhagcs 
from  the  mosi  diverse  pans  of  the  body— the  nose,  the  intestines,  the 
brain. 

If  it  sc-ems  from  what  has  already  been  stated  that  the  clinical  [ucture 
of  chronic  nephritis  is  so  characteristic  that  a  diagnosis  can  be  made 
without  difficulty,  the  question  will  yet  arise  as  to  whether  we  are  io 
a  position  lo  decide  which  form  of  nephritis  predominates,  a  question 
which  is  of  importance  from  the  standpoint  of  prognosis  and  cvpeciation 
of  life. 

As  thtr  various  causes  of  nejihritis  produce  the  same  structural 
changes  it  is  not  desirable  to  clas.<iify  the  disease  according  to  its  eti- 
olog>',  but  rather  according  lo  its  pathological  analomy,  especially 
since  the  clinical  phenomena  are  essentially  dependent  upon  the 
anatomical  changes. 

Wcigert  has  established  Ihe  unity  of  the  diffcrenl  forms  of  nephritis 
and  shown  that  the  differences  in  the  anatomical  picture,  as  in  the 
clinical,  are  merely  in  ihc  magnitude,  rapidity  of  development  and 
extent  of  the  morbid  process.  For  example,  if  the  poison  works  with 
great  intensity  in  equal  degree  u[ion  all  parts  of  the  parenchyma, chronic 
diffuse  nephritis  develops;  if  the  malady  jirogresscs  slowly  and  th« 
destruction  of  ihe  parenchyma  consequently  takes  place  gradually, 
and  in  [mtches,  genuine  contracted  kidncir'  results. 

In  diffuse  nephritis,  owing  to  the  swelling  of  the  epithelium  and 
the  serous  inliliraiion  of  the  tissues,  the  kidney  is  enlarged  and  swollen; 
it  looks  red  when  ihe  blood-veasda  are  equally  distended,  pale  and 
yeUow  if  the  epithelium  is  fatty,  variegated  if  infarcts  arc  interspersed 
among  the  fatly  portions.  In  arcorrlanto  with  ihcsc  chanRcs  a 
btemorrhagic,  a  large  white  fatty,  and  a  large  variegated  kidney 
are  spoken  of. 

There  is  never  a  genuine  chronic  parenchymatous  nephritis,  for 
wherever  there  is  extensive  destruction  of  renal  eirithelium  there  is 
likewise  an  increase  of  interstitial  connective  tissue,  and  this  can  be 
demonstrated  early  in  the  course  of  the  malady.  If  the  process  advances 
slowly  the  kidney  remains  lai:gc  for  a  certain  length  of  time,  perhaps 
3» 
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for  years;  the  coniraclion  which  the  newly  formed  connective  tissue 
produces  ensues  very  gradually,  but  results  in  the  secondary  con- 
tracted kidney  with  its  granular  surfuce.  This  kidney  becomes  con- 
stantly smaller  and  smaller. 

If  the  disease  comes  on  ver)-  in>idiously  the  parenchymittous  changes 
do  not  occasion  any  enlargement  of  the  origan,  but  the  gentiine  con- 
tracted Iddnejp  with  itsgninular,  nodulated  surf  ace  ik  slowly  produced 
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F'i|^  90J<^-Oironic  pnrcncliyinnlou-i  nrphfitit.  a.  Mul|)ifthinn  iu(t  containing 
an  unutualty  large  number  ol  nuclei,  b.b.h.  Paints  al  whicli  ihcrc  li  tligbl  in- 
rrriuc  in  ihc  inici^lllial  tixiue.  «.  Tubule  containing  gtanular,  (legpacrating,  epi> 
Ihrlisl  nlli,  which  hitve  mtlMCCHJ.  it.  Tubule  from  which  all  the  epithelium  bu 
dniiuamaui)  and  be«n  diKharged.    t.  Blood-veucl.    (CopUn.) 

without  any  intervening  symptoms  of  severe  disease  of  the  epithelium 
being  prcsi-nt.  It  may  be  cithfrlu'jjLTicmic,  the  red  contracted  Iridoey, 
or  aniemic,  the  white  contracted  kidney.  The  presently  accepted 
opinion  as  to  the  unity  of  the  pathic  process  makes  it  seem  desirable 
to  mc  to  differentiate,  in  common  with  Strflmpdl,  the  following  fonns 
of  chronic  nephritis. 
I.  The  diffuse  subchronic  and  chronic  forms,  which  generally  cause 


PIATE  XXT 


Tun  Mi-iCi'"  "»  "in  jKi-HKiniM  llKKK  M  Cm  nuir.) 


^^     '^l 


CUUjNIC   .N'tPIIKITIS. 


467 


enlargement  of  the  orfjan;  their  subdivisions  are:  (a)  simple  diffuse 
parenchymatous  nephritis:  large  red  kidney;  (b)  parenchymatous 
nephritis  wiih  pronounced  fatty  deRCncrution  of  the  epithelium: 
lai:ge  white  kidney;  (c)  diffuse  parenchymatous  nephritis  with  hajm- 
orrhoges:  large  varicRatcd  kidney. 

2.  The  latter  stages  of  diffuse  parenchymatous  nephritis  with 
beginning  contraction;  the  kidney  is  of  normal  size,  or  already  some- 
what smaller  than  in  health;  this  is  the  secondary  contracted  kidney. 

3.  The  goiuine  contracli-d  kidney. 

4.  The  arleriosclerolic  contracted  kidney. 

Examination  of  the  urine  affords  the  bc-st  means  of  dtJtingui^fhing 
these  forras  clinically.   In  diffuse  chronic  parenchymatous  nephritis 
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FlB.aa|^^3lKllle  iUBtnitittl  ncphru'  I  iViri  r,l  (-niniilv.  B.  Malpighian 
bo^r  dMirtng  idfUdnvvriutar  and  h;  iln  '  I  h.tnges  irirh  QurlcRl  thickcoinjt  >>( 
tlwapfida.  CC-C.  Twaie*  in  ihc  iiu<l>i  ..l  tnwly  (orniedcgnneaivc tiMtic;«pi- 
tiKlium  vuud  or  ibMnt  and  tubular  «'ilI1  nutnt)!)'  ihickcnrd.  The  Inrgcr  lube*  on 
tile  letl  and  lielow  ue  aomcwhat  dilated.     (Coplin.) 


ihercisadiminutionin  the  excretion  of  urine,  the  same  as  there  is  hi  the 
acute  form;  the  quantity  may  fall  toSooc.c.  [about  36  fluid  ounces] or 
even  less;  the  specific  gravity  is  high,  ranging  from  1015  to  1020;  there 
is  a  considerable  quantity  of  albumen,  ca.sts  of  all  kinds,  and  an  abun- 
dance of  white  and  nd  blood-cdls  and  cpithdium.    Xumerous  blood- 


♦Ml 


lite 

m4  l»rr*ti»fihr  <rf  tfct  hmt  pwdcdu^  of 
I  «<  fhr  «ad  (rf  •  fcv  or  iwd^  or  Che 


cun,  aUbough  la  roifify  tbr  dfmM  i*  •lowtjr 
accur  4wiiV  ^  ^"^  noMkft  aad  ptfhafi*  c^cn  sftrr  s  y^v. 
■ttfMnmilB  ptnfatoil  iWcqrfnlioa  (rf  thii(iCTiod,Uic< 
•f  uMHfictad  Udotf  nMM  tunl)r  be  etpcctcd. 

Tbr  diateai  (4cture  o(  ftonioc  uiDtrtcted  kidney  ii  dao 
TIk  rivw^  |w>yuirf»c  pnc^  »  ludi  liut  the  ot]|aaiMn'» 
iwtoinn  kai  tknt  10  uttMMi  aimpenMtkn.  uid  «>  a  itank  of  tUt 
dwf»  U  nrithrr  ntirknl  diminution  In  the  quantity  ol  urine  oor  ■ 
OMriwd  ciffthMi  at  aSbumea.  On  the  contrary,  palyurik  b  usoafij 
pTHBDlt  iwo  or  ihner  Btro  al  urine  of  low  sfcdTic  fcravity  (1005-toto), 
tmtifrrF"t  bol  UtUe  atbumcn  «ad  frw  formed  demcntt,  being  voided  is 
twauy-foar  hottn.  The  iaacaM:  in  the  qtuuility  of  urine  will  be  ua- 
tlfTflTH  if  It  b  iMumcd  that  arlrrial  prtMure  b  already  raiiicd  before 
cajr  Uiliafctlial4i  injury  1u  thr  mrn-tivc  ktructurca  in  the  {lartiichyniB. 
OCCUIl. 

The  general  symptonu  and  acqudc  tin  (|uiti-  In  iccord  with  the 
urinary  finding*,  bcinK  very  tUi^t,  in  foci  ofu-n  bo  trivial  that  the 
ibeaae  may  remain  unnatlcvd  for  yean.  Headache  and  disturbances 
of  tWob  dm  anoMnmonly  lead  to  lla  dltcovery;  latt-r  in  iu  course 
djt^mga  due  to  cardiac  icuufiicency,  wealutcaa,  lou  of  uppdite, 
wmkU**™  and  paOor  manifeat  Ihemiwlves.  (Edema  i«  often  wanting 
or  occurs  late  in  the  diaeaK.  It  in  an  cxpreuJon  of  <'afdi»i-  rather  than 
rmal  in>uflineno'.  Therefore  it  aO'crtft  ihc  ilqKTuliint  |K)rlion!^  of  the 
body,  the  le^  ami  anklo. 
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In  case  the  drculalory  distiirljancL's  gain  iisctndancy  over  the  renal, 
the  clinical  picture  is  converted  into  one  of  uncompensated  cardiac 
disease:  the  urine  is  modified  by  the  circulatory  engorgement,  being 
small  in  quantity,  of  a  deep  color,  a  high  specilic  gravity,  and  contain- 
ing much  albumen;  dyspnoea  is  also  present.  Signs  of  ura*mia  may  be 
entirely  absent,  may  come  on  suddenly,  or  may  develop  gradually. 
In  the  advanced  stages  of  the  disease  complications  affecting  other 
organs  are  verj-  common.  .Among  them  may  be  mentioned!  cardiac 
disease,  hypertrophy  and  cirrhosis  of  the  liver,  arteriosclerosis,  bron- 
chitis, and  gout. 

The  arteriosclerotic  contracted  kidney  presents  the  same  clinical 
picture  as  the  genuine  contraciefl  kidney.  The  urine  is  pale  and  of 
low  specific  gravity,  and  polyuria  and  hypertrophy  of  the  lieart  are 
present;  the  symptoms  referable  to  the  heart  and  vessels  are  more 
pronounced  than  those  produced  by  the  renal  lesions. 

Arteriosclerotic  nephritis  may  be  coexistent  with  general  arterio- 
sclerosis, the  toxins  siraiJtaneously  causing  disease  of  the  kidneys  and 
blood-vessels;  it  may  be  a  result  of  renal  disease,  the  vessels  being 
injured  by  changes  in  the  blood  depending  ufwn  faulty  action  of  the 
kidneys;  and  conversely,  the  arteriosclerosis  and  obliteration  of  the 
smaller  renal  vessels  may  interfere  with  the  blood-supply  of  the  par- 
enchyma and  bring  about  necrosis.  This  condition  is  typical  in  old 
age. 

The  prognosis  of  chronic  nephritis  is  unfavorable.  The  more  diffuse 
the  morbid  process  the  sooner  will  dropsy,  ura;mia  and  other  compli- 
cations ensue  and  produce  death.  The  iransJlion  into  secondary 
contracted  kidney  is  relatively  favorable,  as  it  leads  to  an  apparent 
arrest  of  the  disease,  the  general  condition  and  functional  capacity 
of  the  body  often  being  such  that  they  leave  little  to  be  desired.  The 
anatomical  changes  may  progress  so  slowly  that  complete  destruction 
of  the  organ  does  not  take  place  for  years.  Therefore,  although  everj- 
contracted  kidney  shortens  life,  the  patients  may  live  from  ten  to 
twenty  years. 

The  therapeutic  measures  at  our  command  have  already  been  men- 
tioned imdcr  acute  nephritis.  Prophylaxis  is  important.  Everything 
known  to  injure  the  kidnevs,  for  instance,  certain  drugs  and  alcoholic 
beverages,  should  be  avoided.  Care  should  be  taken  to  prevent 
contraction  of  the  infectious  dise<tses,  and  exposure  to  cold  should 
be  guarded  against    Furthermore  regulation  of  the  diet  is  important. 
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It  should  be  umrritating,  consUting  of  milk,  vegtUtblcs,  farinaceous 
articles  and  liltk  meat;  highly  seasoned  food,  spices  and  alcohol  sre 
to  be  interdicted.  The  patient  should  be  vramily  clad  and  obtain  as 
much  fresh  air  as  possible;  it  is  also  desirable  that  he  should  reside  in 
a  wann  climate.  The  skin  should  be  kept  active  by  two  or  three 
warm  baths  ever)-  week  and  brisk  rubbing  *vilh  cool  water  or  spirits. 
I  know  of  no  drugs  which  influence  the  process  favorably.  For  dropsy 
diuretics  such  as  pota^ium  acetate  and  diurciin,  together  whh  sweating 
[the  hot  pack]  may  be  employed;  for  canliac  insuBidcncy  digitalis, 
strophanthus,  and  small  doses  of  morphine;  for  chronic  unrmia 
antipyrin  and  phcnacetin;  for  acute  attacks  chloral,  chlorofonn,  and 
venesection.  [In  rases  of  chronic  contracted  kidney  associated  with 
high  arterial  tension  and  a  greater  or  lesser  degree  of  general  arterio- 
sclerosis, I  get  good  results  from  the  use  of  nitroglycerine  in  ascending 
doses.  It  is  my  practice  to  begin  with  ^-^-^  of  a  grain  four  times  a 
day  and  increase  gradually  as  the  patient  becomes  accustomed  to  the 
drug  and  the  latter  begins  to  lose  its  effect. 

For  the  aniemia  of  chronic  nephritis  Rasham's  mixture,  in  the  dose 
of  two  or  three  drachms  three  times  a  day,  will  be  found  useful.  It 
acts  both  as  a  tonic  and  a  diuretic.  In  unemia  the  hot  pack  and  free 
purgation  with  calomel  may  be  employed  in  addition  to  the  measures 
already  mentioned;  and  hypodermoclysi*  or  venous  infusion  of  normal 
saline  solution  may  be  used  in  conjunction  with  blood-letting.] 

THE  NEPHRITIS  OF  PREGNANCY. 

By  the  term  "nephritis  of  pregnancy"  is  understood  an  affection 
of  the  kidneys  caused  by  the  gravid  state,  but  which  is  not  generally 
recognized  as  being  inflammatory  in  character.  It  docs  not  manifest 
itself  before  the  third  month  of  pregnancy,  and  its  development  is  lo 
be  explained  by  assuming  that  there  is  an  accumulation  of  toxic  products 
in  the  blood;  owing  to  the  disturbed  condition  of  the  circulation  these 
substances  are  not  properly  excret*-d.  Thus  there  is  a  faulty  elimina- 
tion and  the  resulting  toxx-mia  causes  the  inflammation.  The  nature 
of  these  toxins  has  not  yet  been  determined. 

The  kidney  of  pregaaocy  is  pale.  There  is  exlensivelytv  dcgen- 
eratioD  of  the  epithelium  and  thr  convoluted  tubu]es.^^^Klinica] 
smploms  usually  consist  in  cr''  trop.sy,  and  ch&n  ioe 

similar  to  those  occurring  in  'tis.    The  qu  i- 

ished,  the  specific  gra\-ity  high  it  of  olbumi 
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(h,  as  a  rule,  organized  elements  are  mil  so  alnindani  as  ia  acute 
ihritis.    There  arc  cases  in  which  casts  arc  cncircly  absent  tlirough- 
out  the  course  of  the  di^iease. 

The  disease  occasbnatl)-  has  a  rapidly  fatal  termination,  but  more 
commonly  recovery  takes  place,  the  palieni  regaining  health  soon  after 
ddiN-ery.  Convulsions  occurring  before  or  during  labor  seriously 
threaten  life;  they  constitute  the  condition  known  as  eclampisiu  of 
pregnant  or  parturient  women  [commonly  called  eclampsia  of  preg- 
nancy]. It  is  a  cundilion  concerning  the  causes  of  which  no  uni- 
formity of  opinion  has  yet  been  reached.  The  number  of  deaths  from 
eclampsia  is  fairly  large,  although  the  afFcciion  often  terminale^  in 
recovery.  It  is  exceptional  for  the  nephritis  of  pregnancy  to  lead  to 
chronic  nephritis.  The  treatment  is  the  same  as  that  recommendeti 
for  the  other  forms  of  nephritis.  Above  all  things,  the  prevention  of 
eclampsia  is  to  be  sought.  If  the  symptom.^  are  so  menacing  that  its 
supen'ention  is  feared  labor  may  be  induced.  Eclampsia  itself  is  to 
be  combated  by  chloral  hydrate,  inhalations  of  chloroform,  venesec- 
don,  infusion  and  transfusion. 

AMYLOID  DEGENERATION  OF  THE  KIDNEY. 

Amyloid  degeneration  of  the  kidney  doe»  not  of  itself  represent  an 
inflammatorj'  proces.*;.  It  depends  much  more  upon  the  presence 
in  the  blood  of  some  toxic  substance  which  causes  a  disturbance  of 
the  protoplasm,  particularly  of  the  connective  tissue. 

Th«  causes  of  this  degeneration  are  knoHTi  to  be  loag-continued 
suppuration  in  any  part  of  the  body,  bonclistulic,  empyema,  bron- 
chiectases, tuberculosis  of  the  lungs,  suppurative  disease  of  the  kidney 
itself,  and  tertiary-  syphilis.  As  a  result  of  the  disease,  the  tissue, 
specially  iht  walb  of  lh«  blood-vrisels  in  the  glomenili,  sustain  such 
injury  thai  they  become  highly  permeable  to  albumen.  Accordingly 
there  is  a  sc%x-rc  albuminuria  and  also  an  increase  in  the  quantity  of 
urine,  the  reruil  capillaries  allowing  more  fluid  to  filter  through.  The 
urine  is  bright  yellow,  but  has  a.  relatively  higher  specific  gravity  than 
that  of  contracted  kidney,  for  the  reason  that  it  contains  much  more 
albumen  than  the  latter.  Organized  elements  are  rare  and  generally 
are  not  met  with  at  all. 

Owing  to  the  increased  permeability  of  the  kidneys  there  is  no  reten- 
tion of  urinary  elements  in  the  blood,  so  that  symptoms  depending 
upon  such  retention,  namely,  liypenrophy  of  the  heart,  secondary 
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inflainmutioDs  and  ura-mui  art'  absent.  Tliu  seven; (zdinna  frctiucntly 
met  \vi[b  bito  bccxplaincd  by  thcoccurrcnceofaJtentioiis  in  the  blood- 
vessels, it  being  probable  that  the  toxins  affect  the  vessels  of  the  sldn 
in  the  same  ddcicrioui^  manner  as  thcj-  affect  deeper  structures.  It  is 
typical  for  amyloid  changes  to  occur  simultaneoufily  in  other  organs. 
Thu5  the  VivnT  and  spleen  arc  enlarged,  and  amyloid  degent-ntlion  of 
the  intestines  lakes  place,  giving  rise  to  diarrhcca.  The  skin  also  has 
a  striking  yellow,  wajcy  appearance. 

Amyloid  tissue  gives  a  characteristic  reaction  with  Lugol's  iodine 
solution,  turning  reddish,  mahogany,  or  nut-brown  when  brought  in 
contact  with  this  fluid,  whereas  the  other  tii^ues  are  colored  yellow. 
It  Ls  colored  red  by  the  anilin  dyes,  methyl  violet,  gentian  violet  and 
methyl  grcim,  and  blue  by  thionin. 

Although  the  diagnosis  b  generally  not  difficuli,  it  may  become  so 
when  genuine  nephritic  changes  are  superimposed  upon  the  amyloid 
degencralion,  as  the  former  affect  pariicukrly  iheepilhellum.  Under 
these  circumstances  there  is  first  a  combination  of  amyloid  kidnc>' 
and  dilTuse  nephritis  and  Liter  an  amyloid  coniracting  kidney,  or  if 
the  nejjhritic  process  is  very  insidious  in  its  eiolutjon,  a  combination 
of  genuine  contracted  kidney  an<l  amyloid  kidney  may  be  found. 
The  clinical  symptoms  and  the  character  of  the  urine  then  correspond 
to  a  combination  of  these  two  conditions. 

The  prognosis  of  amyloid  disease  is  not  absolutely  unfa\x>rable. 
Of  couree  those  portions  of  tissue  which  have  been  destroyed  cannot 
be  regenerated,  but  if  the  causative  factors  can  be  t-liminated  the 
tissue  which  is  yet  undamaged  will  remain  healthy,  so  thai  there  is 
only  a  partial  ultimate  defect.  Therefore  the  first  object  of  treatment 
is  the  removal  of  the  source  of  suppuration,  or  perhaps  the  subjuga- 
tion of  syphilis. 

FATTY  KIDNEY. 

The  term  fatty  kidney  is  applied  to  a  condition  in  which  a  collection 
of  fat  is  found  in  the  epithelium  of  the  urinifeix>us  tubules  uilhout  the 
presence  of  an  associated  inflammatory  process  in  the  kidney,  l^e 
condition  is  one  of  fatty  degeneration  in  the  sense  that  this  term  is  used 
by  \'irchow,  that  is,  the  fatly  destruction  of  renal  epithelium  is  only  a 
manifestation  of  a  general  fatty  degeneration  affecting  the  liver,  (he 
heart,  the  muscles,  etc.  It  is  usually  the  result  of  an  intosication. 
Among  the  poisons  best  known  to  pi*  'his  condition  ore  pbos- 
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UMIOUS)  arsenir  and  sulphuric  add.    In  rare  instances  it  occun  in 
^micious  anaemia. 

PYELITIS  AND  PYELONEPHRITIS,  SUPPURATIVE  NE- 
'  PHRITIS,  ABSCESS  OF  THE  KIDNEY. 

The«e  four  ulIcction»  huve  much  in  common  and  are  partly  stages 
of  one  and  the  same  morbid  process.  They  all  result  from  infection 
and  an-  as»ociai«l  with  suppuniiion  in  the  kidnc)*,  be  it  macroMOOpic 
or  microscopic  in  extent.  There  is,  however,  an  essential  struct- 
ural and  clinical  difference  between  them. 

Whilst  pyelitis  U  exclusively  a  disease  of  the  pelvis  of  the  kidney, 
in  pydoncphriiis  the  tissues  of  the  cortex  are  also  involved.  The 
term  suppurative  nephritis  is  used  as  long  as  miliary  fod  of  suppuration 
are  present  in  the  kidney,  but  when  the^e  become  confluent  and  form 
a  focus  large  enough  to  be  seen  with  the  naked  €)%,  the  term  kidney- 
abscess  is  applied. 

Etiology.  The  form  of  suppuration  which  develops  in  the  kidney 
and  its  pelvi:^  depends,  apart  from  the  circumstances  to  be  mentioned 
later,  upon  the  kind  of  infection  which  takes  place.  Microorganisms 
may  gain  access  to  the  kidney  through  the  blood -si  ream  or  throuf^b 
the  urinary  iracl.  When  infection  occurs  in  the  former  way  it  is 
called  htematogenous,  when  in  the  latter  urogenous. 

The  lyjic  n(  hiemalogenous  meta-Malic  reniil  suppuration  is  such  as 
occasionally  develops  in  pyicmia,  scptiocmia,  ulcerative  endocarditis, 
pneumonia,  measles,  scarlet- fever,  snull'pox,  typhoid  fe\'er  and 
dyscntcf)'. 

The  urogenous  or  ascending  infection  almost  alwaj-s  follows  a  cyst- 
itis with  or  without  concomitant  retention  of  urine.  The  cystitis  of 
old  i)er9on8,  especially  praitalirs,  is  almost  invariably  associated  with 
retention;  in  such  persons  long-continued  disease  verj-  often  leads  to 
involvement  of  the  renal  pelvis.  Young  men  suffering  from  gonor- 
rheal LTslitis  may  also  be  attacked  by  unilateral  or  bilateral  pyelitis, 
owing  to  extension  of  the  infective  process  upwards. 

A  third  way  in  which  it  is  pos^ble  for  infection  to  take  place  is  directly 
from  without,  as  in  wounds  of  the  kidneys. 

Finally  the  infective  microorganisms  may  wander  lo  the  kidney 
from  neighboring  organs,  as  for  example,  in  intlammationof  the  liver, 
intestines  and  psoas  muscle.  The  numerous  cases  of  infecdon  with 
the  bacillus  coli  communis  which  have  been  observed  must  beconsidcred 
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In  [ike  mumer  arc  to  be  undcnUMxl  those  suppuntm 
of  the  kidney  n^ach  itcvdop  u  Uk  resoli  of  infatkn  in  other^ 
puts  of  the  body,  as  Cor  example,  from  a  carbuoclr.     In  this  io- 
Muce  the    inicrofirguibns  in  the  carbuncle  are  tnnsmitied  to  the 
Udncys  through  the  blood-stream. 

Among  the  bacteria  found  in  the  sccrMion  from  the  kidiMnr  arc  the 
colon  faadllus  'already  mentioned),  streptocpccus,  i^oococcus,  and 
protetH  vulgaris.  In  one  case  the  arlioomycn  w^  dcmonstiated  to 
be  the  exdccr  of  suppuration.  The  diploooccus  pneumoois  of  Fraenkel 
and  the  typhoid  badntu  arc  also,  though  rarely,  found.  Il  b  yet 
uiwlcdded  whether  (be  diplococcus  uicx  of  Roi-Hng,  the  streptococcus 
ure<r,  »arcina  alba  and  flava,  coccobacillus  urex,  bacillus  longus 
liquefacriem>,  and  baritlus  cras^us  have  any  causative  relation  with 
renal  suppuration;  at  all  events  they  arc  of  no  great  imponance. 

It  is  evident  that  circuLiIory  disturbances  of  the  kidney  such  as 
occur  in  pn-gnancy,  and  even  in  greater  degree  in  certain  diseases 
of  ihe  kidney,  fa^or  the  development  of  infection. 

Pathological  Anatomy.  The  [lelvis  of  ihe  kidney  shows  a  most 
variable  lundilion  according  to  the  character,  intensity  and  duration 
of  the  infectious  process.  It  is  sliKhtly  or  not  at  all  dilated,  contains 
urine  which  may  be  merely  a  little  cloudy,  or  purulent,  malodorous, 
and  swarming  with  microorganisms.  The  mucous  membrane  is 
swollen,  varies  in  color  from  light  gray  to  red,  and  is  traversed  by 
dilated  vessels.  If  ecchymoses  are  present  the  condition  is  called 
ha;morrhagic  pyelitis.  The  existence  of  large  shreds  composed  of 
fibrin  and  bacteria,  which  during  life  arc  sometimes  discharged  in  the 
urine,  has  led  Rovsing  to  speak  of  a  pseudomembranous  pyelitis. 
If  there  is  a  coating  similar  to  that  found  in  the  throat  in  diphtheria 
(fine  granular  masses  containing  bacteria  and  pus- corpuscles),  the 
term  croupous  or  diphtheritic  pyelitis  is  used;  if  the  coating  is  com- 
posed of  gangrenous  mucous  membrane,  the  condition  then  might  be 
called  gangrenous  pyelitis. 

If  in  addilion  u>  Uiesc  plunomena  obstruction  occurs,  the  pelvis  and 
calices  become  dilated,  ^^^^el]uence  of^^^n-^siirc  to  which 
they  are  subjected  the  po^^^^Bduallv  l>c^^^Hkened,  atrophy, 
and  finally  arc  destroyed.  ^^^^B^  hoomc^^^^Bl  "'■''I'c  dilated 
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at  ihc  expense  of  the  renal  tissue;  the  cortex  becomes  narrower  and 
narrower,  the  sac  wider  and  wider. 

This  form  of  extension  of  the  process  is  as  a  rule  peculiar  to  ascend- 
ing pyelitis,  in  which  the  ureter  is  also  involved.  The  latter  structure 
is  dilated  in  some  places  and  constricted  in  others  without  there  being 
any  material  thickening  of  tlie  wall  [urfleriiis  interna).  The  morbid 
process  chiefly  a0ccts  the  inner  layer  of  the  ureter.  If  superficial 
cavities  are  present,  which  represent  dilated  mucous  glands,  the  con- 
dition is  known  as  cystic  ureteritis.  In  exlemal  ureteritis  or  periureter- 
itis, which  is  also  associated  with  constrictions,  the  outer  layers  of  the 
ureter,  the  musculature  and  its  surrounding  connective  and  fatty  tissue 
arc  chiefly  affected.  The  ureter  becomes  very  much  thickened,  is 
adhen-ni  to  its  surrounding  structures,  and  its  lumen  may  become 
entirely  occluded. 

The  morbid  process  may  not  pursue  the  course  above  described, 
leaving  the  kidney  unimpaired  e.\cepi  for  the  damage  it  sustains  in 
consequence  of  compression,  but  it  may  early  invade  the  kidney  itself, 
giving  rise  to  a  true  infectious  renal  inflammation.  We  then  have  to 
do  with  pj-vlonephritis. 

In  recent  cases  the  kidney  b  generally  swollen,  soft,  and  fragile. 
Upon  section  the  swelling  is  also  plainly  marked.  If  the  disease 
progresses  slowly,  radiating  gray  striaiions,  which  can  sometimes  be 
traced  to  the  cortex,  are  seen  when  the  kidney  is  sccdoned,  and  accom- 
panying Them  red  streaks  or  specks  may  be  found;  Ihey  are  collec- 
tions of  Icucocjics  derived  from  the  surrounding  inflamed  tissues  and 
in  later  stages  appear  as  minute  abscesses. 

Microscopically  the  epithelium  of  the  uriniferous  tubules,  especi- 
ally in  the  medullary  portion,  either  undergoes  proliferation  leading 
to  dilatation  of  the  tubules,  or  else  it  undergoes  retrograde  changes. 
The  cells  are  granular  and  some  are  replaced  by  fut- corpuscles. 
Areas  infiltrated  with  leucocytes  arc  seen  here  and  there  in  the  con- 
nective tissue,  especially  in  the  medullary  portion,  but  also  around  the 
glomeruli.  In  the  center  of  these  areas  the  microorganisms  arc  located 
and  force  their  way  out  into  neighboring  parts.  Softening  of  thei^c 
areas  leads  to  formation  of  the  miliary  abscesses  already  mentioned. 

It  is  somewhat  different  with  descending  hfemuiogcnous  pyelitis 
and  pyelonephritis.  In  the  course  of  an  acute  infectious  disease,  or 
a  su])purat)\'c  process  in  a  remote  portion  of  ihc  body,  genuine  pyelitis 
may  naturally  occur  as  the  result  of  metastasis,  and  present  the  same 
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slnictural  [Mcturc  as  urogenous  pyelitis.  This,  however,  is  cxorptional. 
As  a  rule  pclvii  and  corti-x  an;  sinnJlancously  in>'olvcd,  so  ihai  every 
metastatic  pyelitis  h  aI.so  a  pyelonephriti*.  In  the  acute  forms,  in 
addition  to  ha-morrha^-  into  the  parvnchyma  of  tht:  kidney,  changes 
in  the  epithelium  in  the  cortex  are  especially  prominent.  In  the  con- 
voluted tubules  the  epithelial  cells  are  granular  or  fatly  and  the  nuclei 
Uain  poorly  or  not  at  all.  Interstitial  coUections  of  leucocytes  are 
pceseni,  particularly  in  the  repon  of  the  blood-^-esscls.  They  contain 
microorganisms  of  all  kinds. 

If  the  proctss  becomes  chronic,  these  masses  of  leucocyte*  are  slowly 
changed  into  circumscribed  abscettses,  which  in  contradistinction  to 
those  occurring  in  the  ascending  form,  arc  located  more  in  the  cortex, 
90  that  the  surface  of  the  kidney  has  a  rough,  irregular  appearance. 
Small  foci  of  suppuration  also  occur  in  the  medullary  substances,  but 
their  arrangement  Li  not  so  regular  as  that  which  ciiaractcrizes  those 
in  the  cortex.  Microorganisms  are  found  in  the  blood-vessels,  espe- 
cially when  the  latter  contain  emboli.  In  the  preWously  described 
ascending  form  the  microbes  are  contained  mostly  in  ihe  unniferous 
tubules. 

The  longer  Ihe  process  lasts  the  more  diverse  are  the  anatomical 
changes  and  finally  alterations  of  the  most  dilTcrent  character  arc 
found  side  by  side;  a  pyelitis  of  increasing  severity  is  associated  with 
inteistilia)  and  parenchymatous  ncphritb  and  simultaneous  pressure- 
atrophy  of  the  renal  tissue,  or  hiematogcnous  infcctiOQ  leads  to  severe 
suppuration  in  the  [leim  of  the  kidney  and  consequent  distension  of 
the  same,  in  addition  to  the  inten«iiliul  and  other  parenchymatous 
chiini^i.'S  ,-ilrendy  present. 

Symptoms  and  Course.  The  clinical  picture  is  different  in  the 
acute  and  chronic  forms.  Doth,  however,  arc  generallj'  preceded  by 
some  other  disease  of  Ihe  kidneys  or  other  organs. 

Acute  pyelitis  usually  begins  with  chills  and  high  fever,  which 
may  reach  40"  or  4i°C.  [io4°-io5.8°  F.].  The  ordinarj-  phenomena 
accompanying  high  temperature  are  present;  the  tongue  is  dry,  thirst 
is  experienced,  and  there  is  some  hebetude.  The  urine  contains  pus, 
bacteria  and  albumen,  according  to  the  degree  of  the  nephritic  process. 

Death  sometimes  occuts  within  a  ^hort  period;  in  other  cases  the 
fever  subMdes  suddenly  or  assi  rcniiitj^  i\'pe;  in  siill  others 

it  gnulually  becomes  normal  nite^^         passes  into  the 
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The  renal  region  is  frequently  senative.  If  this  scnribilit)'  becomes 
pronounced,  la&ts  for  a  long  lime,  and  if  the  chills  and  fever  recur, 
it  may  be  assumed  that  an  abscess  is  forming  in  the  kidney  or  that  one 
is  already  jin-scnt. 

Jt  is  not  uncommon  for  the  acute  form  to  become  chronic.  More 
frequently,  howTvcr,  the  latter  form  dcvxlops  in^diously  without 
being  preceded  by  an  acute  process.  It  must  be  borne  in  mind  that 
pyelitis  and  also  pyelonephritis  may  be  entirely  unaccompanied  by 
fever.  When  of  the  secondary  form,  it  is  preceded  by  diseases  of  the 
lower  gcnito-urinary  tract,  such  as  gonorrhoea,  stricture,  prostatic 
affections,  tumors  of  the  bladder,  puerperal  diseases,  and  vesical 
paralyses  (tabes,  myelitis,  etc.).  The  excretion  of  pus,  tenderness 
over  the  affected  kidney,  the  development  of  a  small  swelling  in  the 
lumbar  region,  and  constitutional  disturbancc-s  are  the  most  impor- 
tant symptoms. 

In  a-gaid  to  the  general  condition,  it  may  be  stated  that  pyelitis 
may  exist  for  many  years  without  producing  the  slightest  constitu- 
titmal  disturbances.  Just  as  there  arc  persons  ha\-ing  chronic  cystitis 
for  years  without  impairment  of  the  genend  health,  so.  loo.  there  are 
others  with  pyelitis  who  sutTer  no  constitutional  trouble.  Suppuration 
may  be  confined  entirely  to  the  pehis  of  the  kidney  for  a  very  long 
period  of  time  without  the  kidney  itself  becoming  invohed. 

More  frequently,  however,  nephritis  is  superimposed  upon  the  pye- 
litis. Pyelonephritis  may  also  pursue  so  slow  a  coume  and  the  destruc- 
tion of  renal  tissue  which  it  leads  to  be  so  gradual  that  year^  elapse 
before  the  patient  notices  any  trouble.  This,  however,  is  cxccp- 
tionfti,  considerable  disturbance  usually  ensuing  within  a  short  time. 
The  patients  gradually  lose  flesh,  the  appetite  becomes  impaitrd, 
the  tongue  is  coated,  nausea  and  vomitinR  are  present;  in  short,  they 
show  signs  of  being  seriously  ill,  presenting  a  clinical  picture  similar 
to  that  irf  a  protracted  and  advanced  diffuse  hjcmatogenous  nephritis. 

This  applies  to  unilateral  as  well  as  bilateral  a-scending  pyeloneph- 
ritis. Accordingly  this  condition  of  decline  is  to  be  attributi-d  to  a 
poisoning  of  the  blood,  a  toxaemia,  rather  than  to  renal  insuflidcno,'. 
The  more  fretjuenily  attacks  of  fe^-er  occur  during  the  malady  the 
earlier  is  the  supervention  of  the  decline. 

Tenderness  in  the  region  of  the  alTected  kidney  is  a  totally  untrust- 
worthy  symptom.  It  is  occasionally  present,  and  is  then  of  some 
value,  but  it  is  as  ottea  absent,  and  its  absence  does  not  afford  proof 
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that  the  kidney  is  healthy.  Patients  often  complain  of  an  annoying 
feeling  of  pressure  in  the  region  of  the  kidneys,  which  becomes  intensi- 
fied upon  severe  exertion. 

The  same  statement  ma)'  be  made  in  regard  to  swelling.  It  may  be 
present  or  absent.  A  pyelitis  may  exist  without  the  pelvis  of  the 
kidney  being  markedly  dilated;  a  pyelonephritis  may  be  present  in 
which  the  destruction  of  renal  tissue  leads  to  diminution  in  the  size 
of  the  kidney. 

When  there  is  a  copious  secretion  of  pus  it  is  not  unusual  for  the 
ureter  lo  become  partly  or  entirely  obstructed.  This  leads  to  obstruc- 
tion in  the  peUis  of  the  kidney ;  the  kidney  itself  becomes  sw'ollen  and 
tender.  During  this  time  the  urine  may  lose  some  of  its  turbidity 
or  even  become  perfectly  dear.  The  signs  of  retention  are  usually 
accompanied  by  fever  and  also  occasionally  by  attacks  of  t3'pical 
renal  cohc.  These  are  conditions  which  resemble  those  encounlered 
in  intermittent  hydronephrosb  and  pyonephrosis,  concerning  which 
more  will  be  said  later. 

In  consequence  of  this  uncertainty  in  the  symptoms,  we  are  forced 
to  depend  upon  the  changes  in  the  urine  for  the  establishment  of  a 
diagnosis.  The  history  of  a  pre\ious  malady  is  also  of  some  value. 
Several  peculiar  characteristics  have  been  attributed  to  pyelitic  urine. 
It  has  been  said  that  the  quantity  voidedj  its  reaction,  its  albumen- 
content  and  the  kind  of  epithelium  it  contains  will  supply  sufficient 
data  for  the  establishment  of  a  diagnosis.  This  statement,  howe\er, 
is  incorrect.  The  only  constant  and  trustworthy  characteristic 
of  pyelitic  urine  is  the  presence  of  pus. 

It  is  true  that  the  urine  of  pyelitis  and  pyelonephritis  is  usually 
add,  but  in  the  majority  of  cases  of  cystitis  the  urine  is  also  add.  On 
the  other  hand,  if  ammoniacal  decomposition  of  the  urine  in  the  pelvis 
of  the  kidney  takes  place,  an  alkaline  reaction  may  be  obtained  in 
pyelitis.  That  club-shaped  or  rile-shaped  epithelial  cells  placed  one 
upon  another  must  be  derived  from  the  pelvis  of  the  kidney  is  an  idea 
which  formerly  met  with  general  acceptation,  but  at  present  it  is  gen- 
erally agreed  that  the  same  forms  may  be  derived  from  the  deeper 
strata  of  the  lower  urinary  tract;  consequently  their  presence  does  not 
constitute  a  means  of  differential  diagnosis. 

Furthermore,  as  concerns  the  albumen -con  tent,  it  is  entirely  wanting 
in  true  pyelitis.  Only  as  much  albumen  is  found  as  is  contained  in 
the  pus  which  is  excreted.     Even  when  the  latter  is  present  in  large 
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quantity  the  amount  of  albumen  will  scarcely  exceed  0.1%.  In  pyelo- 
nephritis ihe  albumen-contenl  is  naturally  higher,  as  it  corresponds  lo 
the  amount  of  pus  secreted  and  therefore  Increases  gradatim  with  the  in- 
\-olvcmcnt  of  the  kidney.  Pyelonephritis,  therefore,  may  be  ditleren- 
tiatcd  from  cystitis  by  means  of  the  albumen-content,  but  simple 
pyelitis  cannot  thus  be  distinguished. 

Casts  arc  not  present  in  true  pyelitis,  nor  do  they  occur  in  pyelo- 
nephritis a$  a  rule,  being  absent  just  as  they  often  are  in  contracting 
kidney.  Their  constant  presence  points  towards  pyelonephritis,  but 
their  absence  docs  not  exdude  the  possibility  of  this  disease. 

The  presence  of  pus  in  the  urine  is  the  only  positive  sign.  As 
admixture  of  pus  occurs  in  other  diseases,  for  example,  in  certain 
alTections  of  the  bladder  and  prostate,  tlic  task  of  determining  whether 
the  pus  originates  in  the  kidney  may  be  reserved  for  those  cases  in 
which  its  presence  cannot  be  traced  to  some  other  source. 

Moreover,  if  the  diagnosis  of  pyelitis  or  iiyelonephrilis  be  accepted, 
it  still  remains  to  be  determined  whether  the  disease  is  tmilateral  or 
bilateral.  In  most  cases  careful  obsen-alJon  of  the  course  of  the  dis- 
ease will  enable  one  to  make  a  differential  diagnosis,  or  at  least  to 
determine  whether  cystitis  alone  is  present,  or  whether  there  is  an  as- 
sociated pyelitis. 

For  this  purpose  the  effect  of  treatment  is  of  assistance.  All  fonn» 
of  cystitis  except  those  due  to  malignant  tumors  and  tuberculosis 
improve  tmder  proper  local  treatment.  Tlie  subjective  symptoms 
abate  and  the  urine  becomes  dear.  If  the  amount  of  pus  fails  to 
decrease  despite  careful  treatment,  and  tiibtrrculo^is  and  malignant 
disease  of  the  bladder  can  be  excluded,  one  will  seldom  go  wrong  in 
asMiming  that  the  pus  comes  from  the  kidney  or  pelvis  of  the  kidney. 

The  positive  determination  of  the  source  of  the  pus,  as  well 
as  knowledge  relative  to  which  kidney  is  affected,  is  afforded 
only  by  cystoscopy  and  catheterization  of  the  ureters.  The  ori- 
liccs  of  the  uri!lers  are  reviiiled  by  the  cjstoscope,  and  the  turbid,  pur- 
ulent urine  can  often  be  seen  i-^uing  from  them.  It  the  turbidity  is  so 
slight  that  it  CAnnot  be  determined  whether  the  ffuid  spurting  from  the 
ureter?  is  cloudy  or  not,  a  ureteral  catheter  is  introduced  and  the  urine 
thus  collected.  If  jiyelilis  is  not  present  the  urine  will  contain  only 
epithelium,  or  perhaps  only  a  few  red  blood-corpuscles,  their  presence 
being  due  to  diapcde:?is  resulting  from  hypenemia.  Oihcrwi.te  it  con- 
tains pus-corpuscles. 
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To  determine  whether  the  kidney  itself  is  affected  its  functional 
CApacity  $huul(l  be  tested  (sec  pngc  44b).  In  simple  pyelitis  or  chronic 
interstitial  nephritb  each  kidney  will  give  approximaldy  the  same 
value  for  ._.  and  suji^r,  whilst  in  pyelonephritis  the  diseased  kidney 
will  give  a  value  less  than  that  of  the  healthy  one. 

The  prognosis  of  suppuration  in  the  kidney  is  variable.  Simple 
pyelitis  may  exist  for  yeare  without  the  kidney  itself  becoming  in\-oIvcd 
and  without  jiroducing  any  disturbance  whatever,  Pj'doncphritis, 
as  a  rule,  gradually  Iead»  to  destruction  of  the  kidney,  and  therefore 
muikl  be  considered  as  a  serious  malady.  Pyelitis  also  not  uncommonly 
invades  the  kidney  and  lis  importance  is  not  to  be  underrated.  Uni- 
lateral alTections  naturally  offer  a  more  favorable  prognosis  than 
bilateral. 

Treatment.  The  treatment  of  acute  pyelitis  consists  in  the  employ- 
ment of  antiphlo^stic  measures,  the  local  alMiractkin  of  blood,  the 
application  of  ice,  narcotics  for  the  relief  of  seven-  pain,  i|uininej 
salicylic  acid  and  antipyrin  for  fever,  urolropin  for  disinfection  uf  the 
Tatai  pdvis,  and  the  use  of  moist  warm  cataplasms  in  the  subacute 
forms.  A  bland  diet  and  regular  evacuation  of  the  bowels  are  ot 
course  necessarj'.  The  patient  should  drink  freely;  Fachingen, 
Wililungen  and  similar  waters  are  wdl  suited  to  these  cases.  In  the 
majority  of  cases  these  mca.sui%9  will  overcome  the  disease,  or  at  least 
allay  its  most  \-iolent  manifestations,  so  that  it  passes  into  the  chronic 
staf!c. 

If  threatening  symptoms  persist,  such  as  high  fever  and  chills,  and 
if  an  e.vact  diagnosis  has  been  made  as  to  uhich  kidney  is  diseased,, 
or  at  least  as  to  which  one  is  the  more  diseased,  a  brilliant  curativi 
effect  can  sometimes  be  obtained  by  splitting  the  kidney.  This 
applies  to  i>yelitis  as  wdl  as  to  pyelonephritis.  This  procedure  willj 
naturally  be  of  use  only  in  the  ascending  forms,  or  in  metastatic 
suppurative  processes  in  which  the  primary  disease  with  its  localiza- 
tion in  other  organs  has  already  or  is  about  to  become  extinct. 

In  regard  to  the  Ireatmenl  of  chronic  pyelitis  and  pyclom-phrilis, 
the  measures  already  mentioned  for  the  acute  form  should  be  tried 
first.    These  consij.1  in  drinking-cures,  rvst.  baths,  diet,   and  the, 
administration  of  urotro[nn.    The  chances  of  cure  by  these  means, 
however,  are  slight. 

For  pyelitis  of  benign  nature,  or  in  other  words  one  due  to  the 
gonococcus  or  bacillus  coli  communis,  irrigation  of  the  pelvis  of  the 
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kidney  with  sih-cr  mtraic  solution  i:  looo  is  wonderfully  effective.  I 
bavf  tried  it  in  twelve  ai5e»  (lune  due  to  the  gonococcus  and  ihree  to 
the  bacillus  coli  communis)  which  had  resisted  all  other  treatment 
and  have  obtained  a  perfect  cure  in  every  case.  It  is  conlraindicaied 
in  pyelontphiitis,  and  when  tuberculosis  or  renal  calculi  affect  the 
pelvis  of  the  kidney.  If  the  tubercle  bacillus  cannot  be  found  it  can 
be  learned  whether  the  suppuration  is  dependent  upon  tuberculosis 
by  inoculating  a  guinea-pig  with  ihe  secretion.  The  diagnosis  of 
pyelonephritis  can  be  aca-ptcd  when  the  functional  renal  examination 
shows  a  considerable  diminution  in  the  value  of  l1:  and  sugar  in  com- 
parison with  the  urine  from  the  opijosite  kidney.  In  suppuration 
due  to  calculi  irrigation  of  the  renal  [lelvis  has  a  transitor>'.  but  not 
permanent  beneficial  effect.  The  suppuradon  becomes  less  but  does 
not  cease. 

In  unilateral  pyelonephritis  good  results  may  be  obtained  by  neph- 
rotomy, pronded  that  the  disease  i»  not  loo  far  advanced.  The  kid- 
ney is  laid  open,  washed  out  with  i :  looo  lulvcr  nitrate  solution,  and 
the  wound  left  unclosed.  II  the  kidney  has  been  destroyed  by  multi- 
ple foci  of  6upi>uralion,  nephrectomy  is  indicated,  provided  of  course 
that  the  functional  capacity  of  the  other  kidney  jicrmits  it.  It  has 
not  been  positively  determined  whether  cure  can  be  obtained  in  bi- 
lateral pyelonephritis  by  operating  lirst  on  one  kidney  and  then  later 
on  the  other.  Before  the  ([ucstion  is  decided  information  must  be  col- 
lected in  regard  to  the  degree  of  danger  incident  to  such  a  procedure. 

HYDRONEPHROSIS. 

Etiology.  Various  names  have  been  applied  to  those  affections 
of  the  kidney  in  which  fluid  accumulates  in  the  renal  pelvi$an<l  causes 
it  to  become  distended,  .\mong  these  may  be  mentioned  cj-stincph- 
rosis,  sacciform  kidney,  and  hydronephrosis.  I  prefer  the  term 
hydronephrosis,  which  was  first  used  by  Ra>XT,  and  shall  designate 
as  such  those  dilatations  of  Ihe  pelvis  of  Ihe  kidney  which  are  caused 
by  obstruction  to  the  outflow  of  urine. 

There  is  a  congenital  and  an  acquired  form  of  hydronephrous.    In 

the  former  either  the  condition  itself  or  the  causes  leading  to  it  may  be 

congenital.     Genemlty  there  h  a  pani-il  obllteralion  or  stcnosU  of  the 

ureter;  the  points  of  predilection  are  the  outlet  of  the  ureter  from  the 

,  renal  pelvis,  and  that  portion  which  t^a^'c^ses  the  bladder. 


iduplicalions  and  valves,  kinking  and  torsion,  or  abnormal  inser- 
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tion  of  the  ureter  inio  the  renal  pdvts  may  have  the  sattK-  efTect.  IT 
the  uceti-T  at  iXs  outlet  forms  an  acute  angle  with  the  pdnsof  (he  kidnejr, 
its  o|K:ning  will  bi-comr  closixl  much  likt;  a  valve  when  the  p^Uis 
becomes  vcrj'  full;  if  Its  oi)cnin(;  h  high  instead  of  low  the  urine  will  not 
have  a  [iropcr  ouiflow.  In  i-onnection  with  the  derclo|>mcni  of 
hydronephrosis  those  cases  in  which  there  is  a  double  renal  pehis  and 
douUe  ureters  are  of  special  interest.  When  sudi  conditions  exist  ihe 
renal  pvlxis  whose  ureter  opens  abnormally  in  the  bladder  and  thus 
con»lilute<i  an  obstruction  to  ihc  outllow  of  urine  ii*  the  one  in  which 
b)'dronephrosts  develops.  Among  the  acciuired  causes  of  hydroneph- 
rosis arc  inHammutory  affections  of  the  urinary  organs  and  coQcrc> 
tions  which  interfere  with  the  outflow  of  urine.  The  first  class  ia 
oonstituted  principally  by  ulcerative  ureleritis  leading  to  stricture- 
formation,  and  peri-  and  parametritic  exudates  which  compress  the 
ureters;  furthermore  tumors  of  the  bladder,  uterus,  and  ovaries,  new 
growths  of  the  peine  bones,  enlargement  of  the  prostate,  uterine  re- 
flexes occurring  during  pregnancy  or  indej>endenlly  thereof,  kinking 
and  torsion  of  the  ureter  resulting  from  displacement  of  the  kidney, 
maj'  all  iiroduce  obstruction  and  thus  give  rise  to  hydronephrosis. 

Floating  kidney  particularly  predisposes  to  the  scMiallcd  intermittent 
h)drone])hro8iB  (Landau),  which  is  characterized  by  the  fact  tlial  the 
distended  renal  [)clvis  is  tilled  with  fluid  at  one  lime  and  is  empty 
at  another.  In  consequence  of  the  deMent  of  the  kidney,  the  origin  of 
the  ureter,  wliich  is  normally  Htuated  at  the  lowest  portion,  reaches 
a  higher  or  perhaps  the  highest  level.  If  no  cause  for  the  de\'elopnient 
of  hydronephrosis  can  he  found  at  opcradon  or  aulu;Ky,  it  must  be 
assumed  that  the  cause  has  been  overlooke<l  or  rendered  unrecogniz- 
able by  Ihc  manipulations  which  have  been  practised. 

Hydronephrosis  !s  more  often  unilateral  than  bilateral,  and  the 
right  side  is  more  often  affected  than  the  left.  The  female  Sex  a 
specially  predisjMned  in  consequence  of  the  numerous  diseases  of  their 
genital  organs  which  produce  compression  of  the  ureters. 

Pathological  Anatomy.  Total  hydronephrosis,  that  is,  one  in 
which  the  entire  kidney  is  converted  into  a  sac,  so  that  no  renal  tissue 
is  left,  is  very  rare,  occurring  mostly  in  kidneys  with  double  ureters. 
If  the  obstruction  in  the  ureter  is  high  up  near  the  pcU-is  of  the  kid- 
ney, the  pelvis  only  is  dilated,  whilst  the  lower  the  impedimeni  to  the 
outflow  of  urine,  the  greater  is  the  liability  of  the  ureter  also  becom- 
ing dilated. 
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If  ihc  obslruction  develops  sudtletUy  and  the  ureter  is  completely 
occluded,  the  renal  pelvis  will  be  only  moderately  distended,  whereas 
if  the  obstruction  develops  more  gradually,  as  is  the  case  when  a  por- 
tion of  the  lumen  of  the  ureter  remains  open,  an  enormous  sac,  which 
may  attain  the  size  of  a  man's  bead,  is  formed. 

In  the  first  instance  it  is  not  unusual  for  the  functional  power  of  the 
kidney  to  be  lost,  but  when  slow  and  only  partial  obstruction  of  the 
ureter  occurs  the  kidney  still  continues  to  secrete  urine  which  sugnatcs 
and  distends  its  pchis.  When  there  is  permanent  complete  occlusion 
the  term  closed  hydronephroius  is  tised  to  designate  tlie  condition,  and 
when  complete  obstruction  does  not  exist,  so  that  some  of  ihe  urine 
can  escape,  we  employ  the  term  open  h^Tlronephrosis. 

It  is  upon  these  conditions  thai  the  reaction  upon  the  kidney  ilseU 
depends.  Closed  hydronephrosis  rapidly  leads  to  flattening  of  the 
papilla;  and  causes  pressure  atrophy  of  the  medullary  and  cortical 
substance,  so  that  finally  notliing  but  dilated  calices  remain,  forming, 
together  with  the  pelvis,  a  large  thin-walled  sac  in  wliich  a  few  ridges, 
the  remnants  of  the  calices,  may  be  seen.  Such  complete  destruction, 
however,  is  exceptional.  As  a  rule  normal  renal  tissue  or  tisiuc 
sliowing  inter^litia)  changes  will  be  found;  in  the  Utter  case  the 
epithelium  of  the  urinifemus  tubules  vn]l  show  degenerative  changes 
due  to  pressure. 

The  contents  of  the  sac  is  watery  fluid  having  a  urinifeious  odor; 
in  recent  accumulations,  or  in  the  intermittent  form  of  hydroneph- 
rosis, it  possesses  the  properties  of  urine,  whereas  in  older  cases  with 
complete  occlusion  of  the  sue  only  a  liltle  urea  is  found. 

Symptoms  and  Course.  Small  h>-droncphrotic  sacs  may  not  cause 
any  symptoms.  Larger  one»  are  characterized  by  a  sn'elling  which 
may  assume  enormous  dimensions.  This  swelling  may  be  oblong  or 
round,  its  surface  is  smooth,  and  occa»onally  a  soft  portion  (the  sac] 
and  a  hard  portion  (indurated  kidney  tissue)  can  be  distinguished  upon 
palpation.  It  shows  more  respiratory  dJs]il»cement  on  the  right  side 
than  on  the  left.  Fluctuation  may  or  may  not  be  detected.  Percussion 
supplies  information  concerning  many  of  the  conditions  present. 
There  is  generally  a  zone  of  tympanitic  resonance  between  the  area 
of  liver  dulncss  and  that  over  the  hydronephrotic  sac.  By  inflating 
the  colon  it  will  often  be  found  that  the  kidney  lies  between  ihU 
portion  of  the  bowel,  although  this  sign  often  fails  ouing  to  the  fact 
that  the  intestine  is  pushed  to  one  adc  by  the  tiunor. 
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Another  sjinptoin  is  a  feeling  of  pressure  over  the  affected  side. 
This  may,  however,  he  miircly  wanting,  hut  as  a  rule  it  is  present ,  and 
tnay  occasionally  amount  to  severe  pain,  or  even  be  increased  to 
violent  colic.  Intermittent  hydronephrosis,  c]uring  the  period  of 
complete  retention  of  uiine,  sometimes  producer  sj-mptom^  identiail 
with   iho»e  of  ncphit^itliiasis. 

The  urine  may  be  perfectly  normal.  Occasionally  a  renutrkable 
variation  in  its  quantity  and  prapenii.-s  is  observed,  which  gives  rise 
to  the  suspicion  that  there  is  a  variation  in  the  quantity  contained 
in  the  pehis  of  the  kidnn-. 

Even  when  a  tumor  is  present  it  may  be  difficult  to  recognize  it, 
Bs  a  h)-dronephrotic  sac  may  be  mistaken  for  other  pt-hic  tumors,  and 
other  diseases  of  the  kidnc>-s  may  gi^-c  rise  to  a  siijiilar  tumefaction. 
Among  such  conditions  may  be  mentioned  c>'St«  of  (he  ovaries 
and  spleen,  echinococcus-cysts  of  the  livxr  and  kidney,  and  simple 
cysts  or  polycystic  degenemtion  of  the  kidney-.  For  the  purpose 
of  differential  diagnosis  an  exploratory  puncture  may  be  made, 
if  possible,  by  the  extraperitoneal  route;  the  result  of  this  procedure, 
however,  is  by  no  means  positive,  for  hydroncphrotic  fluid  usually 
does  not  contain  urea,  and.  on  the  other  hand,  urea  has  been  found 
in  ihe  fluid  of  ovarian  cjisls. 

In  doubtful  cases  recourse  should  be  had  to  catheterization  of  the 
ureters,  although  this  method  nnlurally  cannnt  always  lead  to  a 
certain  diagnosis.  If  the  hydronephrosis  is  closed  nothing  comes  out 
of  the  ureteral  catheter,  and  if  this  condition  obtains  upon  a  second 
trial  diagnotus  will  be  plain.  If  fluid  flows  out  pressure  should  be 
made  upon  the  tumor  after  the  catheter  has  been  brought  near  to  the 
pelvis  of  the  kidney,  whereupon  the  outflow.'  may  be  seen  to  increa&e, 
although  in  fome  cases  the  opposite  condition  is  observed,  the  stream 
Slopping  suddenly,  the  passage  through  which  it  flows  being  occluded 
by  the  pressure  which  is  exerted. 

The  course  of  hydronephrosis  is  usually  \-CTy  slow,  panicularly 
when  the  affection  is  unilateral.  The  disease  may  last  for  decades. 
It  is  only  when  the  outflow  of  urine  is  completely  shut  off  and  ihe 
kidney  continues  to  secrete  urine,  that  the  di:^tens|gH|HHDes  so  great 
as  to  cause  pain  or  possibly  give  rise  to  attacks  d^^^^fc. 

If  infection  of  the  sac  takes  plarr  pyonephr 
in  such  a  case  it  would  he  nv  tilI  lo  use  t 
nephrosis.    W'hen  this  or  ipcn-enet 
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disturbances  and  thuf^  iranaform  the  clinical  picture  into  one  of  great 
severity. 

The  prognosis  of  h}-dronephrO!)i!i  is  bad  as  to  cure,  as  it  is  seldom 
po^blc  to  removi:  the  cause  of  the  obstruction:  as  to  life  it  is  fatomble, 
because,  as  has  already  been  stated,  the  condition  may  go  on  for 
years  until  $0  much  of  the  renal  substance  is  destroyed  that  the  system 
begins  to  be  affected.  The  other  kidney  then  performs  a  \-ifarious 
function. 

Treatment.  As  obslruinion  to  the  outflow  of  urine  is  the  cause  of 
hydronephrosis,  the  chief  object  of  tR-atment  is  to  secure  the  rcmoi'al 
of  the  obstruction.  This  is  a  task,  however,  which  cannot  always  be 
performed.  Congenital  hydronephrosis  offers  t:«pecLal  difficulties  in 
this  respect,  since  the  nature  of  the  obstruction  is  hard  to  diagnosticate. 

In  intermittent  hydronephrosis  caused  by  displacement  of  the  kidney 
the  prospects  of  cure  are  good,  as  in  many  cases  ncphropexi,'  perma- 
ni-ntly  removes  the  obstruction.  The  kidney  should  be  fastened  as 
high  up  as  pos.-Mble,  so  that  the  ureter  may  be  stretched. 

Instead  of  passing  sutures  through  the  substance  of  the  kidney,  as 
was  formerly  the  custom,  I  now  practise  decapsulation  of  the  kidney 
exclusively  and  find  that  it  gives  excellent  results,  A  question  w-ill 
naturally  arise  as  to  whether  milder  measures  will  not  afford  relief. 
Occasionally  the  kidney  can  be  retained  in  place  by  bandages  so  that 
kinking  of  the  ureter  will  not  occur,  although  this  is  exceptional. 

Too  much  must  not  be  expected  from  catheterization  of  the  ureters. 
It  has  been  attempted  to  stretch  the  ureter  by  leaving  the  ureteral 
catheter  in  situ,  and  in  a  few  cases  the  imdcrtaking  has  proved  suc- 
cessful. I  do  not,  however,  favor  the  procedure,  as  it  is  very  difTicull 
to  prevent  infection  of  the  hydronephrotic  sac  when  a  catheter  remains 
in  the  ureter  for  a  considerable  time.  Although  there  i»  little  diinger 
of  infection  when  ureteral  catheterization  is  quickly  performed  and 
completed,  it  is  almost  sure  to  take  place  when  the  catheter  is  allowed 
to  remain  in  the  ureter  for  a  long  time.  Whether  frequently  repeated 
irrigation  of  the  jielvis  of  the  kidney  will  prevent  infection,  as  is  the  case 
with  irrigation  of  the  bladder  when  continuous  catheterization  is 
bdng  practised,  can  be  learned  only  by  experience. 

In  those  cases  in  which  an  operable  condition  in  the  pelvis,  for  in- 
stance, retroflexion  of  the  uterus,  !»  causing  compression  of  the  ureter, 
the  obstruction  can  be  readily  removed.  In  most  other  cases  operation 
upon  the  kidney  itself  must  be  resorted  to,  as  simple  puncture  of  the 


486 


DISKASES   OF   THE   Kl 


sac  will  not  do  any  good.    The  iajection  into  the  punclurcd  sac 
irritalioK  Kulisiancc^  such  us  iodine,  areenie  and  alcohol  is  too  danger* 
ouii  10  be  used;  it  can  easily  lead  to  suppuration. 

Before  deciding  upon  operation  the  qu<.-Htion  us  to  whether  operative 
interference  is  actually  indicated  muM  be  carefully  weighed.  Many 
cose*  of  hydronephrosis  cause  no  trouble;  they  increase  »  slowly 
that  the  general  health  remains  good  for  many  ycare.  Therefore  such 
cases  should  not  be  operated  ujxin,  particularly  if  they  arc  unilateral. 
When  bilateral  hydronephrosis  is  present  the  fact  that  the  kidneys 
arc  being  slowly  subjected  to  pressure-atrophy  must  be  talten  into 
account. 

In  R'gand  to  the  operoiion  itself,  it  has  been  found  that  &imply  anchor* 
ing  the  kidney,  as  was  formerly  practised,  wiH  not  produce  a  cure; 
we  have  to  do  with  a  large  sac  caused  by  disten!^ion  of  the  renal  pcK'is 
and  consequent  destruction  of  renal  tissue,  and  for  tliis  reason  nephrot- 
omy, combined  perhaps  with  plastic  operations  on  the  kidney,  is  the 
rational  procedure.  Simple  pyclotomy  and  pyelostomy  should  b*e 
entirely  abandoned  because  they  are  loo  frequently  followed  by 
fistular,  which  are  more  annoying  to  the  patient  than  the  hydronephrosis 
for  which  the  operation  was  performed. 

Nephrectomy  is  usually  not  iiermi^siblc ;  at  present  the  tendency 
[s  not  to  sacrifice  portions  of  renal  tissue  which  arc  fundionally  active 
and  therefore  useful  to  the  economy.  The  plastic  operations  on  the 
pelvis  of  the  kidney — pyelopUcalion,  uretero-pyclosiomy,  resection  o( 
the  ureter  and  anastomosis  of  the  cut  end  into  the  pelvis  of  the  kidney — 
are  still  in  the  stage  of  development,  but  they  offer  prospects  oi  success 
and  should  usually  be  tried.  Nephrectomy  should  be  performed 
only  when  operation  shows  that  vtry  little  renal  tissue  remains,  or  that 
the  remaining  portion  is  much  di.seased.  It  must,  of  course,  be  posi- 
tively determined  that  the  functional  capacity  of  the  other  kidney  is 
good.    In  such  cases  nephrectomy  gi\es  good  results. 
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Owing  to  the  multiplicity  of  terms  applied  to  suppuration  in  the 
kidney  it  is  nectssarj'  to  have  a  clear  conception  of  what  is  nu-ant  by 
pyonephrosis.  In  accordance  with  the  mode  oi  development,  two 
forms  may  be  disiingui«.hed,  one  of  which  has  already  been  spoken  of 
as  infected  hydronephrosis.    If  the  urine  in  a  distended  renal  pelvis, 
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which  has  been  formed  prindpally  at  the  expense  of  the  renal  tissue}, 
becomes  infected,  suppuration  develops  in  (he  sac  and  slowly  invades 
the  parenchyma  of  the  kidney.  In  the  second  group  an  ascending 
suppurative  process  involves  the  parenchyma  of  the  kidney,  which  was 
previously  healthy,  and  causes  its  destruction,  without,  however,  pro- 
ducing di»t«ision  of  the  renal  pdvis;  it  is  these  cases  which  the  French 
call  pyelonephritis  without  distension  (pytlontphritc  ifltu  dinrmion) 
and  which  Israel  lerms  primary  pyonephrosi-i  {originare  pyonepkroit). 
Finally,  belonging  to  the  second  group  arc  those  cases  in  which  primary 
infection  of  the  parendiyma  of  the  kidney  takes  place  without  involving 
the  pelvis,  and  therefore  without  producing  distension,  Tiiu*  it  is 
seen  that  infection  i.*  the  result  of  hitmalogenous  pyelonephritis. 

Primary  pyelonephrosis  is  generally  a  sequclof  cystitis.  The  latter 
disease  extends  to  the  ureter  and  produces  ureteritis  with  thickening 
of  the  walls,  which  causes  loss  or  diminution  of  their  contraciilily. 
As  a  result  of  these  changes  the  caliber  of  the  ureter  becomes  lessened, 
and  consequently  there  is  a  tendency  for  the  secretion  in  tlie  j^lvia 
of  the  kidney  to  become  stagnant.  If  the  ascending  infection  produces 
a  pyelitis  or  pyelonephritis,  pyoncphroids  will  develop  in  consequence 
of  the  changes  in  the  ureter. 

These  ascending  forms  of  urinar>'  infection  arc  met  with  very  fre- 
quently in  pregnant  and  puerperal  women  and  may  occur  quite  indc- 
pendenUy  of  catheter-infection;  they  also  occur  as  the  result  of 
ascending  gonorrbcca,  although  it  has  not  yet  been  determined 
whether  they  arc  due  to  the  gonococcus  alone  or  to  mixed  infection. 
This  form  frequently  affects  only  one  kidney. 

The  form  due  to  infection  of  retained  fluid  in  the  renal  pelvis  has 
been  described  in  connitiion  with  bydroncphro>is.  These  dilated 
aseptic  sacs  may  become  infected  either  by  an  ascending  or  a  hccma- 
logenous  infection.  The  fmt  usually  follows  some  obstructive  con- 
dition in  the  urinarj-  system,  such  as  stricture  of  the  urethra,  hypcr- 
troffhy  nf  the  prostate,  |>ar»l,v»is  or  tumoni  of  the  bladder;  the 
latter  occurs  in  association  n-ith  general  infections  such  as  pya:mia, 
tyi^oid  fever,  small  pox,  o&tts>mycllti»,  Eady  been 

stated,  hematogenous  infection  may  :Us(  ooura- 

tlon  in  the  parencliyma  of  the  kidney  ving 

the  pclns. 

Pathological  Anatomy.    .Mtbou 
most  diverse  and  tbe  appcara 
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described  is  vct>-  difTttrni,  tlic  jirescncc  of  foci  of  suppuration  within 
the  substance  of  the  ki<ln(.->'  is  common  to  thi-m  all:  moreover,  a  Rrcaier 
or  less  degree  o(  inflammation  in  the  rvnal  )iarenchyma  ootyctdestren-cd 
by  the  suppurative  proci-ss  U  also  invariably  present. 


Plj.  lo;.— Pyonciihrotk  kidney  wriRliinR  forty-five  pouniU.     (N.  T.  ttrawts.) 

The  Mzc  of  pTOncphroiic  kidnera  is  most  variable.     Infected  hydro- 
nephrosn  are  usually  larger  ihun  the  primary  variety,  and  as  i 
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rule  are  so  deeply  !^itiiated  that  ihn'  are  not  accessible  to  palpation; 
the  latter  variety  also  often  lies  concealed  beneath  the  thorax. 

The  mua>us  membrane  of  the  renal  pelvis  shows  the  changes  of 
pyelitis.  It  is  maculated  or  reddoicd,  may  be  smooth  or  rough,  and 
also  ccdematous,  and  h  sometimes  covered  with  line  miliary  nodules 
which  at  first  ^ancc  may  appear  to  be  tubercles,  but  which  in  reality 
are  either  collections  of  leucocytes  or  minute  areas  of  fatty  degenera- 
tion. 

The  kidney  tissue  itself  is  pale,  doudy  and  friable.  It  contains 
small  ycUow  fod,  which  may  attain  the  size  of  the  head  of  a  pin.  and 
which  represent  either  collections  of  leucocytes  or  minute  abscesses. 
The  latter  may  coalesce  and  form  larger  abscesses,  containing  creamy 
or  perhaps  sanious  pus,  in  which  are  found  sand,  gravel,  fragments 
of  calculi,  masses  composed  of  pus,  blood  and  epithelium,  and  others 
formed  of  triple  phosphate;  the  latter  may  attain  a  considerable  eJze. 

.According  to  the  manner  in  which  the  disease  develops  the  pelvis 
of  the  kidney  and  the  calices  are  dilated,  or  the  cavity  may  encroach 
upon  the  substance  of  the  kidney.  The  calices  are  often  as  large  as 
apples,  and  their  opening  into  the  pelvis  is  frequently  narrow,  in 
contradistinction  to  liydronepliroftis,  in  which  the  dilated  calices  are 
usually  drawn  into  the  pelvis.  Around  the  hilus  there  often  develops 
pari  passu  with  tliC  destruction  of  the  substance  of  the  kidney  a  thick 
accumulation  of  fat.  which  often  is  so  extcnsi\-c  that  it  converts  the 
entire  kidney  into  one  large  fatty  mass,  in  which  remn-ante  of  the 
parenchyma  and  a  few  cavities  filled  with  pus  may  be  seen  h«re  and 
there. 

If  the  process  (rf  granulation  extends  through  the  kidney  to  the 
fibrous  capsule,  perinephric  adhesions  are  formed  and  suppuration 
may  finally  occur.  The  suppurative  process  may  even  invade  the 
fatty  capsule  of  (he  kidney  and  partly  destroy  it.  The  condition 
which  then  obtains  is  one  of  paranephric  suppuration. 

The  condition  of  the  ureters  depends  upon  whether  the  disease 
ascended  from  below  or  begun  in  (he  kidney,  In  the  ascending  form 
ureteritis  is  aln'a)'S  present,  and  if  it  develops  simultaneously  with 
obstructii-e  conditions  leads  to  thickening  of  the  walk,  particularly 
the  outer  layers,  and  con\'erts  the  ureter  into  a  thick  tough  cord  which 
becomes  adherent  to  the  peritoneum. 

If  no  obsiruciinn  exists,  an  ascending  ureteritis  baring  pnxiuc«d 
pyelonephritis,  esten«\-e  thickening  of  the  ureter  does  not  lake  place, 
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although  circumscribed  areas  of  stenosis  due  to  plastic  exudate  are 
present.  In  infected  hydronephro^  the  ureter  is  usually  dilated 
and  may  be  as  large  as  a  coil  of  intestines. 

It  is  of  practical  importance  to  remember  that  the  vessels  in  the 
pedicle  of  large  pyonephroses  often  have  an  abnormally  narrow 
lumen.  This  is  partly  due  to  functional  adjustment — the  vessels 
having  less  tissue  to  nourish— and  partly  to  endarteritis. 

Symptoms,  Course  and  Diagnosis.  The  clinical  picture  of  pyo- 
nephrosis is  most  variable,  thus  corresponding  to  the  heterogeneous- 
ness  of  the  underiying  morbid  anatomical  process.  Purulent  urine 
is  common  to  all  open  pyonephroses.  This  pyuria  exists  as  long 
as  there  is  an  op>en  channel  from  the  suppurating  renal  pelvis.  It 
may  cease  temporarily  or  permanently— temporarily  if  an  obstruction 
develops  in  the  kidney  or  ureter,  permanently  if  this  obstruction 
persists,  or  if  the  kidney  has  been  destroyed  by  suppuration,  so  that 
nothing  but  a  fatty  and  fibrous  mass  remains. 

Sudden  occlusion  of  a  pyonephrosis  almost  always  produces  a  con- 
stitutional reaction.  Although  the  patient  may  feel  perfectly  well  as 
long  as  the  pus  has  a  free  exit,  fever,  weakness,  and  anorexia  develop 
as  soon  as  its  outflow  is  impeded.  Fever,  however,  may  be  present  in 
open  pyonephrosis,  although  I  have  found  it  absent  as  often  as  present. 
It  evidently  depends  "upon  the  acuteness  of  the  inflammatory  and 
suppurative  process  going  on  in  the  parenchyma  of  the  kidney.  On 
the  other  hand,  occlusion  of  a  pyonephrosis  may  occur  without  pro- 
ducing fever.  The  urine  clears  up  and  remains  clear  as  long  as  the 
pyonephrosis  is  closed,  provided  that  the  second  kidney  is  not  secret- 
ing pus. 

E\cn  an  open  pyonephrosis,  however,  maj'  occasionally  fail  to 
produce  purulent  urine.  This  is  especially  true  of  infected  hydro- 
nephrosis. Owing  to  copious  discharge  of  pus  there  are  periods  in 
which  the  sac  becomes  so  well  cleansed  that  clear  urine  is  secreted 
for  some  lime;  then  after  another  obstruction  (twisting  of  the  ureter, 
etc.)  occurs,  accompanied  by  symptoms  of  colic,  pus  appears  again. 
These  cases  have  been  rightly  called  pyo hydronephrosis. 

A  further  symptom  of  pyonephrosis  is  pain  in  the  renal  region. 
This  pain  may  develop  spont;mcou-ly  or  first  manifest  itself  upon 
pressure.  Spontaneous  rcn;il  juiin  is  absent  as  often  a>  it  is  present. 
There  arc  persons  having  a  large  suppurating  kidney-sac  who  are  not 
at  all  troubled  by  it.     Less  often  pressure  over  the  kidney  fails  to  cause 
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pain.  Usually  an  uncomfortable  feeling  is  experienced  which  is 
transformed  into  pain  whtn  pn-ssure  is  made. 

Palpation  is  not  to  be  relied  upon.  A  greatly  distended  renal  sac 
liin  usually  be  felt  when  it  lies  below  the  arch  of  the  ribs,  or  wlien  it  is 
brought  out  under  the  arch  by  a  deep  ins[Mralion.  But  all  pyoncph- 
roses  arc  not  v«iy  large  and  all  do  not  lie  under  the  cosial  arch.  I  have 
often  seen  cai^es  in  whic^  the  kidney  lay  concealed  under  the  thorax 
and  was  absolutely  inaccessible  lo  palpation. 

If  all  the  s)Tnpiom9  are  taken  together,  namely,  the  pyuria  which 
per«sts  despite  all  internal  and  local  treatment,  the  absence  of  vesical 
symptoms,  the  pain  upon  prwsure,  the  development,  perhaps,  of  a 
tumor,  the  constitutional  reaction,  and  in  addition  to  these  the  evolu- 
tion of  the  miilady,  diagnosis  can  usually  be  made:  under  such  cir- 
cumstances there  is  suppuration  in  the  kidney. 

Further  examination  must  then  be  made  lo  determine  which  kidney 
is  suppurating  and  lo  ascertain  if  the  other  kidney  is  in  a  condition  to 
permit  operation.  Ofttimes  the  cyslosco[»c  picture  will  show  which 
kidnej-  is  secreting  clear  and  which  purulent  urine.  If  it  cannot  be 
determined  in  this  manner  uretend  catheterization  should  be  tried. 
A  catheter  should  be  introduced  into  the  ureter  on  the  presumably 
diseased  side  and  an  ordinary  urethral  catheter  passed  into  the  blad- 
der so  as  10  collect  the  urine  from  the  other  kidney.  This  method 
of  examination  shows  precisely  which  kidncj-  secretes  clear  and  which 
cloudy  urine.  It  also  shows  whether  the  second  kidne)-  is  healthy  and 
how  it  is  n-orking.  The  question  as  to  how  healthy  it  h  and  whether 
it  is  working  with  sufficient  activity  can  be  determined  by  the  functional 
examination  igui  vide). 

.\  typical  example  of  unilateral  pwnephrosis  with  well  presened 
functional  actJnty  of  the  other  kidnc>-  is  the  following: 

Ureteral  Catheterization.     Phloriddn  aoi. 

R.  L. 

Urine:        Cloudy  nith  thick  floccuU.  Cloudy;  add. 

Sediment:  Pus.  None 

Albumen:  Corresponding  to  the  Pus.  None 

A                        —0.48  0.96 

Sugiu:                    o  oiS 

Finally,  as  concerns  the  differential  diagno«is  of  pj'onephrosis  from 
other  tumors  in  the  abdominal  cavity,  it  may  be  stated  that  the  great 
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dilficulUes  which  formerly  prevailed  hav-e  be^  overcome  by  ureteral 
catheterization.  The  ureteral  catheter  &hows  the  source  of  the  pus  to 
be  directly  from  the  kidney. 

The  progno^  and  course  of  the  disease  usually  depend  uf>on  the 
rapidity  with  which  the  suppunilion  advances  and  whether  it  is  bilat- 
eral or  unilateral.  In  the  latter  instance  the  prognosis  i*  much  belter 
than  in  ihc  former.  Such  cases  may  lasi  for  years  wiihout  aifecti 
the  general  )\calth.  Il  happens  more  often,  however,  that  wmc  dis-^ 
turbance  is  produced;  the  principal  one  is  toxic  nq>hri(is  of  the  other 
Iddnc)-  caused  by  the  rp«>rplion  of  pus. 

It  has  already  been  staled  that  cure  may  occur  without  inten'cniion, 
the  whole  kidney  su|jpuralinK  and  beinu  converted  into  a  fatty,  fibrous 
mass;  such  a  termination,  howe\'er,  is  exceptional,  and  is  not  to  be 
expected.  It  is  much  more  common  for  the  suppuration,  if  left  to 
itself,  to  invade  ihc  tissue*  around  ihc  kidney  and  cause  perinephritis 
or  parant-pluiti*  (^r  vitU). 

The  treatment  of  pyonephrosis  ditleni  with  the  nature  of  (he  morljidj 
process  present,  its  extent,  and  whether  it  utTects  one  or  both  kidneys. 
Internal  treatment  is  not  to  l)c  thought  of  unless  both  kidne\-s  arc  so 
diseased  that  oi>crativc  treatment  caimot  be  instituted.  In  cases  < 
suitable  for  ojieriition  internal  tn>mment  Tihoultl  be  entirely  discarded, 
(or  it  will  never  succeed  in  n-ndcring  an  infected  renal  sac  aseptic. 
The  exceptional  cases  of  spontaneous  cure  alxive  mentioned  are  ex- 
cluded from  this  rule. 

Accordingly  the  focus  of  sujipuration  must  be  attacked.  I'his  can 
be  done  in  two  waj-s,  either  by  irrigating  through  a  ua-teral  catheter 
introduced  into  the  pelvis  of  the  kidney,  or  by  incising,  or  j>erhap5 
removing,  the  kidne>'. 

In  regard  to  (he  irrigation  method  its  usefulness  is  very  limited,  and 
it  is  applicable  only  in  cases  of  infected  hj-dronephrosis.  I  have  cured 
two  such  cases  in  which  the  renal  pelvis  was  con\'erted  into  a  Ullage 
pus-sac  by  irrigating  with  nitmte  of  sih'er  solution  (i-iooo).  In 
these  cases  the  method  may  be  tried. 

In  cases  in  which  the  substance  of  the  kidney  is  involved  and  per- 
meated with  abscess  cavities,  which  perhaps  do  not  communicate  with 
the  pelvis  of  the  kidney,  or  at  most  ojx-n  into  it  by  very  narrow  outlets, 
irrigadon  is  useless.  Hence  before  the  irrigation  method  is  employed 
it  is  necessarj'  to  make  an  exact  diagnosis,  so  that  one  may  be  sure  that 
is  dealing  with  an  infected  hydronephrosis  and  not  a  primary  or 
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secondary  pyonephrDsis;  this  can  usually  be  done  by  functional  renal 
extminaiioD. 

If  irrigation  fails  to  give  prompt  results  no  time  should  be  wasted 
with  it.  It  can  soon  be  learned  whether  a  case  is  suitable  for  this 
treatment,  as  the  pus  begins  to  diminish  after  a  few  irrigations.  In 
case  no  benefit  is  derived  nothini;  but  operation  (nephrotomy  or  neph- 
rectomy) will  suffice. 

The  former  is  particularly  indicated  in  infected  hydronephrosis  in 
which  a  great  deal  of  renal  tissue  is  still  preserved,  whereas  when 
typical  abscesses  are  present  in  the  parenchyma  nephrectomy  is  to  be 
preferred  on  account  of  the  danger  of  tislulae  incident  to  nephrotomy, 
provided  atwa>-s  that  the  condition  of  the  second  kidney  warrants 
intervention. 

If  the  second  kidney  is  seriously  diseased  and  its  function  poor  I 
also  consider  nephrotomy  contraindicated,  for  it  is  also  a  serious  opera- 
lion;  in  addition  to  the  danger  it  involves  it  oilers  little  advantage, 
because  very  anno)'ing  fistule  are  apt  to  remain  after  its  performance. 
Such  cases,  therefore,  arc  to  be  consadcred  inoperable. 

TUBERCULOSIS  OF  THE  KIDNEY    NEPHROPHTHISIS). 

Tuberculosis  of  the  kidney  may  beoneof  many  localizations  of  general 
tuberculosis,  .^s  such  it  is  naturally  not  subject  to  special  treatment. 
The  disease  may  also  afTect  the  kidney  only,  or  be  contined  to  it  and 
a  few  other  organs. 

It  was  formerly  believed  that  most  ae^  of  renal  tuberculosis  were 
due  to  ascending  infection,  but  this  is  not  the  ca^e,  such  a  manner  of 
development  being  decidedly  exceptional.  The  rule  is  primary 
hematogenous  nephrophthisis. 

In  simultaneous  localization  in  the  genital  svstcm,  for  example,  in 
the  epididymis,  tuberculosis  may  ascend  from  the  bladder,  but  it  is 
important  to  know  that  both  epididymis  and  kidney  arc  favorite  sites 
for  the  localization  of  hamatogenoufi  tuberculous  infection.  In  this 
case  the  bladder  is  not  involved. 

In  women  the  ascending  form  has  rarely  been  observed;  in  men  it 
is  more  common,  but  it  occurs  much  less  frequently  than  the  hsmatog- 
enous  form.  In  men  it  is  not  unusual  to  find  associated  tuberculous 
disease  of  the  sexual  and  urinar)-  organs.  Renal  tuberculosis  is  most 
common  between  the  twentieth  and  fortieth  j-ears;  before  twenty  and 
after  forty  it  is  rare. 
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Pathological  Anatomy.  In  primary  rciul  tuberculosis  cavities 
arc  gcnciully  fouitd  whit:h  nrc  formed  by  !>oftL-ning  arul  liquefaction  of 
masses  of  caKtted  tubercU-s.  Occafiionally  a  ktilnt.7  is  found  at  oper- 
ation presenting  numerous  iwlaled  nodules  that  have  not  yet  under- 
gone liqui'faciion.  Tie  cantics  arc  charactcriaed  by  their  ruggc 
wall.«  and  irregular  si/^.  Surrounding  them  is  an  area  of  granulatic 
tissue.  In  the  columns  of  kidney  tissue  which  separate  the  caWtic 
there  are  many  fresh  or  perhaps  already  caacaied  tubercles;  ihev  arc 
also  present  on  the  surface,  both  above  and  beneath  the  true  citjisulc, 
where  they  appear  as  fine  nodules.  It  is  worthy  of  notice  tluit  the 
disease  is  sometime*  diatinctly  isolated,  being  confined  to  one  pole  of 
the  kidney.  Tondeck  thinks  this  u.  due  to  the  fact  that  the  pole  of 
the  organ  rc«-ivi-s  a  separatt-  blood  supply. 

As  time  elapses  the  tubercles  in  the  kidney  encroach  upon  contiguous 
structures.  Both  true  and  fatty  capsules  are  conwned  inlo  thick 
connccti\'e  and  lardaceous  tissue,  or  el.'te  a  suppura(i\-e  perinephritis 
is  produced  owing  to  extension  by  continuity  of  the  liqucfactive  tuber- 
culous process  to  the  ca]>sule;  in  some  rases  the  connccti\-e  tissue 
between  the  kidney  and  its  capsule  may  escape,  the  infection  being 
carried  to  the  capsule  through  the  lymphatics.  More  rarely  the 
parenchyma  of  the  kidney  remains  free,  tuberculous  ulceration  of] 
the  surface  of  the  pai»illa-  bi-in^  the  only  h^on  pnsent. 

In  primary  tuberculosis  of  long  duration  the  ureters  invariably  be>] 
come  diseased.  Simple  or  tubcrcuhir  inflammaiion  is  produced,  with'' 
the  result  that  the  walls  become  thickened,  the  canal  stenotic,  and 
converted  into  a  firm  coni  which  i*  mllu'reiit  to  the  surroimding  tissue. 
This  condition  k  known  as  sclerosing  periureteritis  (Fig.  :o6).  If 
the  proce»  is  tubercular  lenticular  ulcers  and  nodules  are  fnx|uently 
seen  on  the  ureteral  mucosa. 

In  like  manner  the  bladder  may  also  be  affected  witli  tuberculous  or 
simple  inflammation.  Unfortunately  the  latter  form  is  rare.  When 
the  bladder  i5  tuberculous,  swelling,  reilness,  displacement  and  ulcer- 
ation of  the  un-teraJ  orifices  arc  seen.  The  surrounding  tissue  a  also 
inflamed.  Occasionally  disseminated  tubercles  are  found  in  this 
region,  whereas  in  »mplc  inflammator)'  cystitis  the  changes  are  more 
dilTuse,  extending  over  Ihe  whole  bladder. 

Of  great  importance  is  the  circumstance  that  renal  tuberculosis  is 
often  unilateral,  and  (hat  when  it  h  bilateral  it  has  frequently  been 
*ransniitted  to  the  second  kidne>'  from  the  first.    In  addition  to  tuber- 
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cuIoMS  oiher  pathic  processes  are  even  more  frequently  mel  wiih.  par- 
ticularly amyloid  dt'scniTation,  chronic  nephritis,  or  granular  atrophy. 
It  is  evident  Ihai  in  primary  renal  tuberculoids  other  organs,  ^uch  us 


Fig.  *o6. — TutmculocU  of  Ibc  kidn«}'  anii  ureter,    o.  Ciulricial  lunmnng  of  th« 
urrler.    b.  Lower  end  of  the  divided  umer,     t-t.  DiUlrdulicn  u-iih  lub«mlini. 


(he  epididymis,  prostate,  semins)  \faclcs,  lungs,  jdnls,  and  vcrtcbnc 
may  also  be  diseased.  I(  must  not,  therefore,  be  assumed  that  an 
utodated  genital  tuberculosis  signifies  an  ascending  renal  lubcreulosis. 
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In  the  Ifttier  case  genuine  lubercukMis  disease  of  the  bladder  and  ureter 
will  alwaj's  be  found. 

Symptoms  and  Diagnosis.  A>  in  other  locaHiatiotts  of  tubcrcu- 
loiis,  so  in  the  renal  form,  even-  symptom  may  be  wanting  in  the 
beginning  Mages  of  the  disease.  It  does  not  betray  its  presence  in 
any  way  whatsoc^xr,  not  even  by  a  phthisical  habit.  Soon,  however, 
It  makes  itsdf  plainly  evident;  constitutional  disturbances,  a  palpable 
renal  tumor,  and  unmistakable  alicratioos  in  the  urine  make  the  na- 
ture of  the  affectton  plain. 

The  general  health  becomes  considerably  impaired;  the  patient 
may  either  be  free  from  fever  or  suffer  with  the  intermittent  hectic 
fever  tj^iical  of  tuberculous  infection.  In  the  first  instance  emaciation 
and  ihe  livid  stlluw  apjiearance  characteristic  of  these  patients  comes 
on  gradually,  whereas  in  the  latter  their  development  is  more  rapid. 

The  enlargement  of  the  kidney  M'ldom  escapes  detection  upon 
palpation,  althou^  it  usually  is  not  so  great  as  in  non-tuberculous 
pyonephrosis.  Id  cases  in  which  no  distinct  swelling  was  present  I 
have  often  fotmd  the  renal  region  on  the  aJTcctcd  side  to  be  more 
resistanl  and  distended  than  in  health.  This  evidently  h  due  to  the 
fact,  that  the  kidney  and  its  capsule  arc  surrounded  by  adhesions,  in 
consequence  of  which  it  becomes  increased  in  size.  For  the  same 
reason  the  tubcrctilar  kidney  is  frequently  found  to  be  less  movable 
than  the  healthy  kidney  and  other  renal  tumore.  The  enlarged  kidney 
either  gi^'es  ri.sc  to  pain  spontaneously,  the  patients  expeiiendng  a  dull, 
heavy  feeling  in  the  lumbar  region,  or  distinct  pain  is  produced  u{ 
pressure. 

The  urine  contains  pus  In  varying  quantities  and  also  occasicmally 
crumbling  ca-^rous  ma.<^sc$  in  which  many  tubercle  bacilli  are  »ometimc9 
found,  although  they  may  be  t-ntirely  absent.  The  albumen-content 
depends  upon  ihc  ofttimcs  simultaneous  ncphriltc  process  which  is 
present  in  those  portions  of  the  kidney  which  have  not  yet  become 
tuberculous.  Blood-corpuscles  are  seldom  absent;  macroscopic 
hsemorrhages,  however,  are   of   rare  occurrence.     If^^^^brrcular 

: jf^^pr  if  the 


foci  have  not  broken  through  into  the  pelvis  of  ihei 


ureter  is  obliterated  or  obstructed,  the  urine  mns 
and  thus  cause  errors  in  dLigiiosi.<i. 

If  the  bladder  is  involved  Ug^^^^^'mptoms 
and  tenesmus,  are  present,  ajj^^^^^wiotewon 
manifestations  may  also  lM|^       *^t  renal 
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when  ihc  pelvis  is  affeCTefi,  the  bladder  being  nrithcr  tuberculous  nor 
highly  inflamed. 

Thus  it  is  seen  that  the  diagnosis  of  renal  tuberculosis  may  present 
great  diflicultics.  In  onler  to  make  it  cl«ir  auxiliary-  measures  may 
have  to  be  employed. 

A  very  careful  historj-  should  be  obtained,  and  e\-idenccs  of  tuber- 
culoses sought  for  in  other  parts  of  the  body,  in  ihc  gland»,  lungs, 
joints,  cpididj-mes,  seminal  vesicles,  etc.  It  must  be  remembered  that 
tuberculosis  may  be  superimposed  upon  an  old,  uncured  gonorrha-a. 
I  have  seen  many  cases  of  gonorrhoeal  pyelitis  develop  into  tuberculous 
of  the  kidney. 

On  the  other  hand  renal  suppuration  for  which  no  cause  tan  be 
found  represents  one  type  of  renal  tuberculosis.  Pyuria  which  fails 
to  improve  undiT  appropriate  ta-atmcnt  should  arouse  suspicion  that 
the  trouble  is  not  in  the  bladder  but  in  the  kidney.  The  determination 
of  the  seat  of  suppuration  is  a  step  in  advance.  Whether  it  is  tuber- 
culous naturally  has  to  be  learned  by  other  methods  of  examinittion. 
Tubercle  bacilli  arc  found  in  ■}o%  to  80%  of  all  cases  in  which  thorough 
examination  is  made.  If  they  are  not  found  and  suspicion  that  the 
disease  is  tuberculous  still  remains,  guinea-pigs  should  be  inoculated 
in  the  peritoneal  cavity  with  some  of  the  purulent  urinary'  sediment. 
.\ftcr  live  or  six  weeks  post  mortem  e.\amination  of  the  guinea  pigs 
will  reveal  in  positive  cases  the  presence  of  an  acute  miliar>'  tubercu- 
losis. 

Of  material  a&uslance  in  diagnosis  arc  c>'Sloscupy  and  catheteri/.ation 
of  the  ureters.  If  there  is  purulent  urine  which  fails  to  become  clear 
under  proper  treatment,  and  if  c>-8toscopic  examination  reveals  a  com- 
paratively healthy  bladder,  it  may  be  concluded  that  the  pus  comes 
from  the  kidney-  If  the  orifices  of  the  ureters  are  then  observed,  tur- 
bid lluid  will  often  be  seen  issuing  from  one  or  both  of  them. 

Occasionally  characteristic  changes  are  present  in  the  ureteral  pap- 
illir.  It  is  highly  \-asciilar  and  its  edges  are  distorted,  being  cither  in- 
verted or  ei-erled,  and  covered  with  minute  ulcers  or  areas  of  capillary 
hnemorrhagc.  In  order  to  remove  all  doubt  and  to  determine  whether 
the  affection  \i  unilateral  or  bilateral,  the  ureteral  catheter  may  be 
employed;  this  ^^-ill  dear  up  the  »tualion  at  once,  though  it  naturally 
will  not  reveal  the  nature  nf  the  suppiirati\'c  process,  unless  tubercle 
bacilli  are  found  in  the  urine  obtained  by  its  use. 

The  following  are  characteristic  examples  of  the  urine  obtained  by 
i* 


498 


DISKAtiES  OF   THE   KtDXEYS. 


cathdcrization  of  the  urctcn  in  unUuteral  and  biUtergl  renal  tvX 
culoeis. 

1.  TUBCRCIJLOIUS     Or     TflE     SIGHT     KIDXEY.      CATHETERIitATtOK     OF  , 
THE   UBrrCRS.      (041    PKLORtDZIN.) 

Right  Left. 

Urine  lutbld.  Clear. 

Albumen:  A  heavy  ring  upon  addition  of  nitric  add 

10  ihe  liltered  urine.  Xone 

Sediment:  Pus  and  tubercle  bacilli.  None 

A  0.94  1-44 

Sugar:  2.4  4.0 

Thi»  h  a  casK  of  beginning  tubercutoUH,  as  is  shon-n  by  the  relatlveljr 
good  functional  power  of  the  right  kidney. 


a.    BILATERAL     KENAL     Tl'BEKOJLOSlS.       CATHETER  RATIOS     OF     THK 
t^RETKilS.      (0.t    PHLORUIZLN.) 

Left. 
Urine  turbid 
0.15 
Pus  and  tubercle 


Right. 
Urine  turbid. 
Albumen:  0.01% 
Sediment:  Pus  and  tu1>ercle 


Sugar: 


bacilli. 

o-S 

,\  trace. 


bacilli 
0-43 


This  was  a  case  of  advanced  and  inoperable  bilateral  renal  tubercu- 
losis. 

In  gcnenil  the  prognosis  of  tuberculosis  of  the  kidney  is  unfavorable 
It  depends  materially  upon  the  stage  in  which  the  patient  comc«  under 
tieatnient.  If  the  aflection  is  bilateral  and  other  tubercular  foci  an 
present  in  the  body  the  prognosis  is  considerably  worse  than  it  other- 
wise would  be.  On  the  contrary',  unilateral  cases  which  come  under 
observation  early  offer  a  good  prognosis,  the  patients  uitually  regaining 
their  health  after  the  diseased  kidney  ha»  been  removed.  Ilie  course 
of  inoperable  cases  is  rather  slow.  The)*  last  a  long  time,  often  for 
many  years,  before  the  part-nchj-ma  of  Ihe  kidney  i.^  so  destroyed  that 
signs  of  renal  insufficiency  manifest  themselves.  As  a  rule  metastases 
and  general  dissemination  of  tuberculosis  occur  and  cause  death. 

Extenaon  of  the  lubcrculou.'*  process  to  the  petincphric  and  para- 
nephric tissues  is  not  uncommon.    It  extends  along  the  fibrous  and 


TOBERCULOSIS  OV  TU£   UIDNEV. 


499 


fatty  capsule,  perforates  these  structures  and  advances  toward  the 
exterior,  producbg  suppuration  limited  only  by  the  superficial  liisues. 
This  course  usually  produces  acute  symptoms,  con^sting  of  painful 
swelling  in  the  region  of  the  kidney,  high  fever,  and  general  constitu- 
tional disturbance. 

In  severe  cases  in  which  both  kidneys  are  tuberculous  or  in  which 
one  is  tuberculous  and  one  nephritic  or  amyloid,  or  in  those  cases  in 
which  numerous  other  tubercular  foci  exist,  treatment  may  be  merely 
symptomatic,  and  conlin«l  to  the  relief  of  the  patient's  sulTeiing. 
Nutritious  food,  avoidance  of  all  injurious  influences,  occa.uonal 
irrigation  of  the  bladder,  and  the  administration  of  urotropin  and 
narcotics  are  the  proper  measures. 

If  tuberculosis  of  one  kidney  is  detected  early  enough  I  recommend 
removal  of  the  diseased  organ  in  its  entirety.  Operation  has  been 
advised  .against  in  cases  in  which  the  disease  was  recognizt-d  and  in 
which  agns  of  tuberculosis  could  not  be  detected  in  any  other  organ, 
for  the  reason  that  spontaneous  cures  occasionally  occur;  ihey  arc  so 
unusual,  however,  that  they  should  not  be  relied  upon.  In  the  great 
nmjoriiy  of  all  cases  it  is  rather  to  be  expected  that  the  disease  will 
advance,  that  the  kidney  mil  become  more  and  more  destroyed, 
and  that  other  organs,  particularly  the  opposite  kidney,  will  become 
involved.  It  L»  inflammation  or  amyloid  degeneration  of  the  second 
kidney  which  renders  prognosis  unfavorable.  Therefore  operation 
should  be  done  before  these  complications  become  established.  More- 
over, I  have  obtained  very  gratifying  results  from  early  extirpation  of 
the  kidney. 

Moderate  invoK'cmcnt  of  the  bladder  or  lungs  is  not  a  contraindica- 
tion to  operation;  experience  has  taught  that  the  bladder  will  heal, 
or  at  least  improve,  if  the  source  of  the  tuberculous  material,  which 
in  this  case  is  the  kidney,  be  removed. 

I  advise  against  partial  resection  of  the  kidney.  Our  knowledge 
of  the  results  obtained  by  this  procedure  is  insufficient.  Funhermore, 
it  is  often  impossible  to  determine  whether  a  destroyed  tubercular 
focus  is  the  only  one  present  in  the  kidney.  Section  of  the  kidney 
will  not  solve  the  tiuestion,  for  although  it  may  appear  healthy  multiple 
concealed  tubercular  foci  may  be  contained  within  the  parenchyma. 

Perinephric  suppuration  originating  from  a  tuberculous  kidney 
always  requires  surreal  intervention,  which,  however,  must  often  be 
confined  to  opening  the  abscess. 
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RENAL  AND  URETERAL  CALCULI  (NEPHROLITHLASIS.. 

\Vv  ktiow  A-t  linle  itboul  ihc  aiu&esof  rcniU  calculi  as  wv  do  concerning 
tboiic  of  slonc  in  the  Madder.  If  normal  or  abnonnal  coostitucDts 
of  the  urine  fail  to  remain  soluble,  but  arc  preci{»tatcd  upon  an  organ- 
iz«l  stroma,  the  prcrc<iuixit«  for  the  development  of  a  calculus  are 
supplied  (Ebfttein,  I'osncr). 

If  the  precipitate  is  very  fme  and  meal-like  it  is  spoken  of  as  renal 
sand,  while  if  i(  is  larger,  like  wheat  or  millet-seed,  it  is  known  as  gravel. 
If  it  occurs  in  the  form  of  large  masses  it  is  called  renal  stone.  In  size 
the««  clones  \'ary  from  that  of  a  lentil  to  a  pigeon's  egg.  If  tooth-Uke 
prolongations  project  into  the  calices  the  so-called  coral  stones  are 
formed.  As  a  rule  the  larger  the  calculi  the  fewer  ihdr  number. 
Small  calculi  from  the  sise  of  a  lentil  to  that  of  a  bean  occur  in 
numbers  in  the  pclns  of  the  kidney. 

The  stcmes  may  be  either  primary  or  secondary.     To  the  first  dassj 
bHong  tho>e  composed  of  uric  acid,  urates,  or  a  combination  of  the  tv>-o,' 
which  are  characterized  by  their  red  color;  those  made  up  of  oxalate 
of  lime,  which  vary  in  color  from  gray  to  blackish  brown  and  have 
rough  spiny  surfaces;  and  fmally  the  tare  soft  cy&tin  calculi  and  the 
e\en  rarer  hard  xanthin  atones. 

The  sccondar)'  calculi  are  composed  of  phosphate  and  carbonate  of 
lime  and  phosphate  of  mugne^a,  these  suits  bdng  deported  upon  a 
foreign  body  (mucus,  pus,  blood).  In  exceptional  cases  these  stones 
may  also  be  primary. 

Mixed  stones  arc  those  which  contain  several  of  these  substances,  i 
Thus  there  are  some  having  a  deposit  of  oxalates  around  a  nucleta' 
of  urates,  and  others  with  a  layer  of  phosphates  superimposed  upon  a 
nucleus  of  oxalates. 

Nephrolithiasis  is  most  common  in  advanced  age  and  early  child- 
hood. Persons  in  middle  life  are  comparatively  free  from  it.  Men  are 
affected  more  often  than  women.  Heredity  and  diet  have  some 
influence,  but  exactly  what  it  is  has  not  yet  been  determined.  Tlius 
in  many  respects  the  disease  rests  upon  an  unknown  foundation. 
{Compare  ai'/A  th(  remarks  (m  (ht  causes  0}  vesical  catculi.) 

Pathological  Anatomy.    In  a  few  exceptional  cases  renal  calculi 
do  not  produce  any  changes  in  the  kidney  and  its  pelvis.    Thc^ 
as  aseptic  foreign  bodies  in  the  pelvis  of  the  kidney,  and  if  they  r 
the  opening  of  the  ureter  giv-e  rise  to  an  aseptic  retention  c 
which  upon  long  duration  or  frequent  repetition  may  produc 
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nephrosis.  In  the  majority  of  cases,  however,  they  lead  to  chronic 
inflammation  of  the  interstitial  tissue  of  the  Icidncy  and  to  h)'perplastic 
changes  in  the  capnulc  and  hilus. 

Israel  recognizes  the  large  firm  calculous  kidney,  in  which  hyper- 
plastic fibrinous  oicrgrowth  of  the  capsule,  periglomerulitis  and  peri- 
vascular thickening  are  responsible  for  the  enlargement  of  the  organ, 
the  contracted  calculous  kidney,  in  which  ihc  epithelium  atrophies 


Fig.  J07.— Cilcull  In  «  kidney  uhlib  luw  unilerguae  uiin* 
piolc  tally- lil>TOi<l  dcgpncratign. 


and  connect] ve-tissue  formation  predominates  (Fig.  20;),  the  hydro* 
nephrotic  calculous  kidney,  which  seldom  attains  a.  large  si»  and  b 
exceptionally  associated  with  diminution  in  size,  and  finally  the  lipotna- 
tous  calculous  kidney,  in  which  the  atrophy  and  contraction  of  the 
parenchyma  is  accompanied  by  proliferation  of  the  fatly  tissue  pro- 
cecding  from  the  hUus. 

Entirely  different  from  any  of  these  forms  is  the  infected  calculous 
kidney,  in  which  there  is  a  suppurauvc  and  often  ulcerative  inflam- 
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maiion  of  ihe  renal  pelvis  and  calices,  which  nutyexTendiothemedullary 
and  latiT  lo  the  cortical  portion  of  the  kidney  and  give  rise  to  small 
foci  of  suppuration.  In  the  early  stages  of  this  condition  the  kidney 
is  usually  enlarged,  but  later  in  its  course,  owing  to  cicatricial  contrac- 
tion in  the  suppurating  tissue,  a  reduction  in  the  sine  takes  place  (Fig. 
3oS). 

If  in  consequence  of  obliteration  of  the  ureteral  opening,  obstruc- 
tion is  superimposed  upon  pyelitis  and  pyelonephritis,  a  pyonephrosis 
develops,  the  contents  of  which  are  pus,  blood,  and  primary,  secondary 
and  miscd  calculi.  The  pelvis  of  the  kidney  becomes  more  and  more 
distended  and  the  renal  parenchyma  is  de5troyed  partly  by  liquefaction 


Fig.  3^' — Pyanq>hrotk  kidncj'  con loiniog calculi,    a.  Calcult 
in  cat  ilici.    t-  Spscn  filled  with  pua. 


and  partly  by  pressure.  It  is  not  unusual  for  the  morbid  process  to 
break  through  the  kidney  and  invade  the  neighboring  tissues.  1( 
this  occurs  gradually  adhesions  form  between  the  fatty  and  fibrous 
capsule  and  the  superjacent  soft  parts,  producing  a  chronic  perineph- 
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litis  snd  paninephrilts,  whereas  if  the  extension  i»  rapid  and  an  area 
of  suppuration  is  quickly  formed,  a  perinephric  or  paranephric  abscess 
is  the  result. 

In  Tcgaid  to  the  nature  of  the  infection  it  may  be  staled  that  aseptic 
calculi  are  usually  infected  through  the  blood,  in  which  case  it  b  rare 
for  the  source  of  infection  to  be  determined.  It  may  also  occur  from 
below.  This  does  not  depend  alone  upon  the  Inut-smission  of  infection 
by  instrumentation,  but  may  be  due  to  extension  of  gonorrhcca  or 
cj'Slitis. 

Symptoms  and  Diagnosis.  Stone  in  the  kidney  presents  such  a 
variable  clinical  picture,  to  which  are  added  the  manifestations  of 
disease  in  other  organs,  that  the  establishment  of  a  positive  dia^o^s 
may  be  attained  with  the  greatest  difliculty,  or  may  even  be  impo^i^blc. 

Moreover,  there  are  cases  in  which  calculi  may  be  present  in  the 
kidney  for  a  long  time  without  causing  any  symptoms,  although  this 
is  exceptional. 

The  passage  of  gravel  or  sand  usually  gives  rise  to  a  burning  or 
pricking  sensation  in  the  urethra,  which  is  due  to  the  irritation  pro- 
duced by  the  sharp  crystals  of  the  salts.  On  the  other  hand,  I  have 
frequently  seen  cases  in  which  large  bean-shaped  calcidi  passed  along 
the  urinar)-  tract  to  the  external  urethral  orifice  without  causing  any 
pain  whatever. 

The  majority  of  cases,  however,  are  characterized  by  pain,  changes 
in  the  urine,  and  a  palpable  renal  tumor. 

The  pttin  in  nephrolithiasis  may  be  either  constant  or  periodical. 
When  constant  it  occurs  as  a  feeling  of  pressure  in  the  region  of  the 
kidney  which  annoys  the  patient  but  little  or  not  at  all,  although  it  is 
prone  to  become  worse  upon  motion,  and  particularly  upon  reTtain 
kinds  of  movement,  such  as  bending  or  stooping,  for  instance.  Pres- 
sure upon  the  kidney  or  upon  the  lumbar  region  below  the  last  rib 
also  increases  it. 

The  periodica]  pain  occurs  in  the  form  of  renal  colic.  It  is  caused 
by  incarceration  of  a  stone  in  the  ureter  which  hinders  the  outflow  of 
urine,  and  also  by  the  contractions  which  the  ureteral  walls  make  in 
an  endeavor  to  expel  the  urine  in  the  pelvis  of  the  kidney  or  first  por- 
tion of  the  ureter. 

This  coUc  is  usually  typical.  The  patient  writhes  with  pain,  becomes 
pale,  is  nauseated  or  vomits,  and  is  co\-ercd  with  sweat.  A  chill  may 
usher  in  the  attack.    The  pain  radiates  along  the  inguinal  npoa  dovrn 
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to  the  tatirlc  or  Klan>  penis;  it  may  ubo  extend  ujinirtis  to  the  thorax 
•s  Ur  as  the  shoulder-blades. 

In  rc|;atYl  to  the  urinary  chan];e!^,  dcpodlsof  the  salts  of  which  the 
calculi  arc  ciMn^xm-d  arc  often  found;  if  pj-ditb  i&  pnscnt  pus  and 
epithelium  are  also  found.  All  of  these,  howrvcr.  may  be  absent. 
Only  one  substance  i.t  invariably  jinr^ent.  and  ttuii  is  blood.  Some- 
times it  CAD  be  plainly  seen  with  (he  naked  eycand  uith  ihc  microscope 
fresh  or  old  blood -rorpiiscles  nc\er  fuil  to  be  re\Talcd.  Then*  is  only 
one  exception  to  this  rule,  namely,  when  the  ])assage  of  tlic  calculus 
is  comptclcly  arrested  so  that  no  urine  can  ncspe.  Ii  mu»t  be  borne 
in  mind,  however,  that  blood  may  appear  in  the  urine  in  olhcr  renal 
discuses,  or,  indeed,  as>  lh«  result  of  oongri^iion  in  some  |x>nion  of  the 
urinarj-  tract  other  than  the  kidnev,  the  tatter  being  perfectly 
healthy. 

A  lolal  occlusion  of  the  ureter  results  in  excretion  of  urine  from  the 
sound  kidney  only.  A  normal  urine,  therefore,  does  not  mean  that 
both  ki<lne)'s  arc  healthy.  Occasionally  it  happens  that  both  kidneys 
are  sioppeil  uj>  wiih  caUuli  at  the  same  lime,  or  that  when  one  is 
obstructed  the  other  becomes  closed  throufth  reflex  spasm.  We  ihcn 
have  to  do  with  anuria,  which,  unless  it  sub:^des  or  is  overcome  by 
artificial  means,  will  ccnainly  lead  to  ummiia  and  death. 

Tlie  third  symptom  enumerated,  namely,  ihe  presence  of  n  palpabU 
tumor,  is  vcrj'  imtruiitwx>rthy;  in  manj'  rases  the  kidney  is  not  cnlargc*l,1 
in  others  the  abdominal  wall  is  too  thick  to  ))ermit  accurate  palpation, 
and  rmally  there  arc  numermis  cases  in  whirh  the  kidney  is  pLiccd  so 
deeply  under  the  ribs  thai  it  itself,  much  lesA  a  calculus  within  it,  cannot 
be  fell.  If  a  hj'dronephrotic  or  pyonephrotic  calciilous  kidney  has 
dc\Tlopcd,  ]>alj>ation  yields  the  results  mentioned  in  the  discussion  o{1 
those  maladies. 

In  addition  to  this  uncertainty  and  variability  of  symptoms  ihcrr^ 
is  another  circumstance  which  is  liable  to  increase  the  difficulty  of 
diagnosis,  namely,  that  the  aflection  may  be  ca.iily  confounded  with 
many  other  disea.ics. 

Firxt  in  regard  to  irenal  colic,  il  must  be  remembered  that  attacks 
ha\-ing  exactly  the  same  characterisiic*  may  occur  in  ihc  absence  of 
calculi.  Gall  stones,  appendicitis,  and  intestinal  obstruction  may 
cause  vcr>-  similar  attacks  of  pain.  \  floalinji;  kidney  or  an  intermit- 
tent hydronephrosis  by  suddenly  causing  occlusion  of  »'"'  ••rcter  may] 
produce  a  true  colic.    Thick  blood-dots  in  renal  lu'  of  pus 
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in  pyonephrosis  and  tuberculosU,  and  parasites  may  all  occa^onally 
give  rise  to  colic  if  they  occlude  the  ureter. 

Moreover,  cases  have  been  obsened  in  which  there  was  absolutely 
no  dma-se  of  the  kidney.  U'htsc  have  been  designated  as  nephralgia. 
There  arc  also  cases  of  chronic  nephritic  in  which  exacerbations 
suddenly  occur  and  cause  t)-pical  unilateral  renal  colic.  Finally  it 
must  not  be  forgoUen  that  certain  g>necolopcal  affections  (distorsion, 
adhesions  and  kinking  of  the  ureters  after  g)'nccological  operations) 
may  also  be  responsible  for  attacks  of  renal  colic. 

All  these  conditions  must  be  carefully  weighed  in  the  making  of  a 
diagnoMs,  and  all  the  diagnostic  measures  which  we  possess  must  be 
employed.  The  history  of  the  case,  palpation,  and  cxaniinalion  of 
the  urine  must  be  made  use  of.  Radiography  will  often  though  not 
always  be  of  help.  Catheterization  of  the  ureters  has  proved  itself 
to  be  the  most  valuable  aid  in  diagnosis.  From  cytoscopy  alone  not 
much  can  be  learned.  laspection  of  the  ureteral  orifices  will  not 
show  whether  there  is  a  stone  in  the  ureter  unless,  as  very  rarely 
happens,  it  is  revealed  in  consequence  of  prolapse  of  the  mucosa  or  a 
large  gaping  ostium. 

On  the  contrary,  ureteral  catheterization  combined  with  functional 
examination  of  the  kidney  enables  us  to  diSercntiate  rcnat  colic  from 
gall  stones,  appendicitis,  and  intestinal  obstruction.  In  these  affec- 
tions the  functional  capacity  of  both  kidneys  will  be  good  and  the 
value  of  .  and  sugar  approximately  the  same.  I  have  been  able  to 
diagnosticate  with  certainty  cases  of  this  kind  in  which  all  other 
methods  had  failed. 

In  nephrolithiasis,  jianicularly  in  cases  of  long  duration,  these 
values  will  also  be  lower  in  the  urine  from  the  diseased  kidney  than  in 
that  from  the  healthy  one.  If  the  kidncj*  is  otherwise  healthy,  however, 
the  ditleicncts  will  be  slight.     Examples: 

I.     LAKGE      CALCCLUS      WITH      Fli'ON'EPHKOTIC      BICHT     KID.VEY. 
CATHETERIZATION  01  THE  URETERS   (PHLORIDZtN  O.Ol). 

Right  Left 

Urine:  Cloudy,  pus  moderate,  Clear,  no 

Albumen.  albumen. 

A         0.57"  0.92° 

Sugar:  0.3%  i-» 
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a.     JUEPnC      CALCl'LOUS     kidney     with    UEDieU    SIZED    CAUrXTLCS. 
CATBETEBIZATION  OP  THE  TSETERS  iPHWRUMJN  OOl). 


Right 

Uriof:  Cloudy,  red  blood, 
corpuscles,  no  pus, 
ulbumen  correspond- 
ing to  the  amount 
of  blood. 

A         0.95* 
Sugar:  0.8% 

N.:      0.34 


Lcfl 

Clear,  no 

tediment, 

no  ilbumcn 


1.06"' 
0.38 


In  large  hydronephroses  and  p)-one[^iro»es  the  difTereace  in  these 
values  \&  much  gnralcr  (see  under  thrtr  dUrases).  In  chronic  nephritis 
uncqui\'ocally  low  values  will  be  obiuined  from  both  sides,  and  in 
ncphral^a  the  funcliooal  actinty  of  both  kidneys  will  be  equally  good. 
The  certainly  of  diagrtoM!'  under  these  difficult  co»diliorL>  has  been 
materially  advanced  by  ureteral  catheterixatton  and  functional  exani' 
[nation  of  Uie  kidneys. 

The  mistake  of  relying  soldy  upon  these  methods  must  not  be 
made,  for  errors  may  occur.  Thus,  for  example,  a  chronic  nephritis 
associated  with  attacks  of  colic  may  be  so  mild  that  fairly  good  func- 
tional results  may  be  obtained  from  both  kidni-j-s.  The  totality  of 
symptoms  must  be  considered  in  connection  with  the  findings  of  ure- 
teral catheterization  and  the  functional  examination,  in  order  for 
trustworthy  diagnostic  results  to  be  obtained. 

The  course  of  nephrolithiasis  is  chronic.    In  common  with  the 
prognosis  it  depends  largely  upon  ireaimcni.     If  a  caUnilus  Is  allowe 
to  remain  undisturbed,  it  may  in  exceptional  cases  be  expelled  spon- 
taneously through  the  natural  channels.     It  is  very  rare  for  a  si 
to  bre^k  through  the  ki<Iney  and  give  rise  to  fatal  peritonitis.    Furth- 
ermore, spontaneous  cure,  in  the  sense  that  the  stone  permanently^ 
occludes  the  kidney  and  causes  gradual  pressure  atrophy  of  the  pa- 
renchyma  to  the   point  of  complete  obliteration  without  producing 
infection,  is  also  rare.    The  supervention  of  complete  anuria,  whict 
in  the  majority  of  cases  results  in  death  unless  intervention  is  p 
lised,  is  also  unusual.    Most  frequently  the  kidney  becomes  io'' 
in  the  course  of  time,  with  the  result  that  pyonephrosis  devdopA 
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earlier  nephrolithiasis  is  recognized  and  interference  practised  the  bet- 
ter will  be  the  prognosis. 

Treatment.  Tbe  same  measures  recommended  for  the  pre\'ention 
of  vesical  calcuU  are  appropriate  in  the  propIiylaxLs  of  renal  stone. 
There  are  no  remedies  which  dissolve  calculi  I  have  tested  those 
reputed  to  do  so,  namely,  lysidin,  urc^idin,  lysetol,  urotropin,  uroftin, 
chinotropin,  ^donal,  and  others  and  have  found  that  none  of  them 
possess  their  reputed  action.  The  most  that  can  be  done,  there- 
fore, is  to  guard  against  the  formation  of  new  calculi. 

In  this  respect  the  manner  of  living  is  first  to  be  con«dercd.  The 
diet  of  persons  having  the  uric-acid  diathesis  should  not  be  rich.  An 
excess  of  meat  and  the  use  of  beer  are  to  be  avoided;  foods  containing 
a  high  percentage  of  nuclein,  such  as  thymus,  spleen,  liv-er,  brains  and 
kidney  are  to  be  strictly  interdicted,  as  are  also  strong  tea  and  coffee. 
A  mixed  diet  consisting  of  a  moderate  amount  of  meat,  eggs,  and  an 
abundance  of  fruit  and  fresh  vegetables  is  to  he  recommended.  Suf- 
ficient exercise  and  warm  baths  should  he  taken  for  the  purpose  of 
securing  assimilation  and  elimination  of  the  food  ingested. 

In  order  to  increase  the  solvency  of  the  urini-  for  uric  add  it  is  well 
to  administer  alkalies  in  the  form  of  carbonates  and  vegetable  acid 
compounds,  alkaline  earths,  and  mineral  waters.  Lithium  citrate 
and  acetate  in  doses  of  0.1-0.3  [15-30  grains]  several  times  a  day, 
carbonate  of  Umc,  borodtratc  of  magnesia  in  tcaspoonful  doses,  or 
a  mixture  of  all  of  these  drugs,  may  be  used,  as  may  also  the  alka- 
line earthy  mineral  waters,  such  as  Wildungcn,  Contrfxcvillc,  Vichy, 
OfTcnbach,  Assmannsliaus,  Bilin,  and  Neuenahr,  as  well  as  the  Mmple 
carbonated  waters  like  ApolUnaris,  Haraer  Sauerbruimen,  Ebtcr,  and 
Franzensbad.  They  are  useful  not  only  because  of  their  alkaline 
action,  but  also  because  they  increase  diuresis,  with  the  result  that  a 
larger  quantity  of  uric  acid  can  be  held  in  solution. 

For  patients  of  less  means  the  anifidal  Sandow  Salts  may  be  pre- 
scribed instead  of  the  natural  mineral  waters. 

The  diet  in  oxalate  calculi  is  practically  the  same,  although  food 
rich  in  lime  salts,  as  well  as  tea  and  a  few  vegetables  such  as  spinach 
and  sonel,  which  arc  rich  oxalic  acid,  must  be  avoided.  Some  caution 
must  be  employed  in  the  use  of  fruits.  .Apples  are  conlraindicated. 
The  simple  carbonated  waters  are  better  than  the  stnm^y  alkaline. 
.ApolLinaris,  Hb""  *5""'^T,inn,  Krondorf,  and  Wemati  in  BrUck- 
enau  may  I 
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For  the  prcasurc-pairu  of  nephroUthia^  I  have  fouixl  ihat  glycerine  ' 
is  the  only  drug  cxarpl  the  narcotics  which  docs  any  good.  It  was 
recommended  by  Hvnnaim  in  doMis of  50  to  too cc.  [approxiniiitcly  i) 
10  $  Q.  ounce!)].  I  have  gi\-en  as  much  as  tsocc.  [j  II.  ounces]  twice  a 
week  and  have  been  well  pleased  with  the  results.  It  ii  best  gi%'ea 
with  3o  cc.  [5  6.  drachm<>]  of  syrup  of  orange  pcet,  because  other- 
wise it  may  produce  nausea.  1  have  never  seen  any  ill  ctTccts,  por- 
Hrularly  h;ematuria,  follow  its  u»e,  although  slight  diarrhoea  Is  some- 
times produced, 

Renal  colic  must  he  combated  by  means  of  hot  applicatioos  to  the 
lumbar  rt-jrion,  free  use  of  drinking  vi-atcr  to  increase  diuresis,  and 
especially  by  the  administration  of  naix-otics.  The  surest  remedy  to 
arrest  contractions  of  the  ureter  is  a  hyjiodcrmatic  injiition  of  morphine. 
The  dose  mus^t  be  full  and  commensurate  with  the  degree  of  tolcruice 
which  the  patient  has  established.  If  ^'omiting  ensues  the  drug  may 
be  given  per  rectum  with  a  small  glycerine  sj-ringc. 

By  all  these  remedies  and  procedures  it  will  only  be  possible  to  cause 
(he  expul^on  of  relatively  small  stones  in  fragments  or  in  their  entirety. 
Once  a  calculus  attains  a  >>izc  larger  than  the  lumen  of  the  ureter  its 
spontaneous  expulMon  i»  not  to  be  exjiected. 

Operative  treatment  then  has  to  be  considered.  Three  opemtiorts 
are  practised,  namely,  nephrolithotomy,  nej^rotomy,  and  nephrectomy. 

In  ncphrolilhoiomy  the  kidney  is  freed,  incised,  the  calculi  removed 
and  the  kidney  then  sutured.  In  nephrotomy.aftertheslone  is  removed, 
the  kidney-wound  is  packed  with  gauze  and  left  oi>en.  The  first 
operation  is  suitable  for  aseptic  calculous  kidneys,  the  second  for  those 
in  which  suppuration  is  present  in  the  pehis  or  parenchyma  of  the 
kidney.  After  the  stone  has  been  removed  suppuration  of  the  open 
wound  continues  until  healing  and  cicatrization  gradually  occur.  If 
the  kidney  is  moMly  cU-siroycd,  if  a  large  pyonephrotic  sac  is  present, 
or  if  the  remjiining  kidney-tissue  is  highly  inDamcd,  then  nephrec- 
tomy is  in<litiited. 

I(  mighi  jui^tly  be  asked  if  it  is  necessary  to  operate  on  every 
calculous  kidney. 

Coses  in  which  an  indication  is  manifestly  present  cuflfenicr  the 
question.    If  the  attacks  of  colic  recur,  if  a  pcrsista^^P^qfjtd* 
sensation  of  prcssun*  which  interferes  with  motion  exis 
orrhage  Is  umrontmllnhlr,  and  if  suppuniiii>n  ii  pre 
doubt  that  an  operation  Is  require<l.    Wliich  onr 


TCMORS   OF   TUE   KIDNEY. 


509 


be  dclcrmmcd  by  ihe  nature  of  ihe  case  and  the  condition  of  the  other 
kidney. 

Anuria,  unless  it  can  be  relieved  by  catheterizing  the  ureters,  also 
nece^^ilalcs  immediate  sut^gical  intervention,  because  if  it  persists  it 
will  lead  to  uricmia  and  death.  Ureteral  catheterization  should  always 
be  uitemptcd  before  operating.  I  once  succeeded  in  freeing  an  incar- 
cerated stone  by  injecting  otl  into  the  ureter.  In  another  case  due  to 
reSex  spasm  the  anuria  was  relieved  by  introducing  a  catheter  into  the 
unobstructed  ureter,  with  the  result  that  the  spasm  was  overcome 
and  the  flow  of  urine  etitablished.  If  the  anuria  can  be  relieved  the 
prognosis  after  the  removal  of  the  stone  by  operation  is  much  better. 

Even  in  cases  in  which  none  of  these  urgent  indications  arc  present 
I  believe  in  operating  whenever  the  presence  of  a  calculus  can  be 
positively  determined.  In  aseptic  calculous  kidney  the  danger  of 
operation  is  slight,  although  it  may  well  be  said  that  the  sword  of 
Damocles  hangs  over  the  patient's  head  if  his  malady  is  allowed  to  take 
its  course.  Anuria  develops  in  consequence  of  incarceration  of  & 
calculus,  or  the  renal  substance  is  destroyed  by  pressure,  or,  what  is 
more  frequent  than  either  of  these  conditions,  the  kidney  becomes 
infected,  pyelonephritis  or  pyonephrosis  develops  and  necessitates 
operation  later,  when  the  dianccs  of  cure  are  not  so  good  as  they  are 
in  uncomplicated  aseptic  nephrolithiai^is. 

TUMORS  OF  THE  KIDNEY. 

The  most  common  afi  well  as  the  mo^t  int^■rl-^ti^t;  of  renal  tumors 
are  carcinoma  and  sarcoma,  conecming  the  causes  of  which  nothing 
Is  known.  Primary  tumors  only  will  be  considered  here  as  those 
of  metastatic  origin  are  not  subject  to  treatment.  In  contradistinc- 
tion to  metastatic  growths,  which  usually  aUi-ct  both  kidnex'S,  primary 
cancer  and  sarcoma  arc  almost  always  unilateral.  Cancer  is  more 
common  than  sarcoma.  Both  may  occur  at  any  time  of  life,  idlhough 
they  are  most  common  after  fifty. 

Pathological  Anatomy.     The    majority    of    renal    tarcinomata 
are  of  the  soft  medullary  variety,  which  may  attain  a  considerable 
^'ifze.    The  rarer  hard  schirrus  cancer  is  nodular  and  is  not  so  large 
,  a09).    I  have  also  frcqucnUy  seen  the  so-called  Grawiu's  tumors, 
uroid,  struma  suprarenaUs.  hypernephroma,  which  originate 
fm  mispia(T<i  elements  of  renal  tis.suc  (Plate  XXII).    The  lumor  is 
illy  kidney  shaped,  has  either  a  smooth  or  rough  surface.and  some- 
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timrs  «)[tend»  into  the  prUi»  of  the  ktdne)-  or  evva  into  the  ui 
Thrombosis  of  the  renal  vdn  or  inferior  vena  cava  may  occur.     In  the 
subBiancc  of  the  lumor  areu  of  softening  and  haemorrhage  arr  four 
Metastases  arc  compsratively  rare.    Caaci-r  may  extend  to  the  nci|;h-| 
boring  paru,  to  the  peritoneum,  intestine,  or  lix-cr.    The  rc(ro]>cr 
toneal  tymph  glands  are  ini-olvcd  the  earliest. 

While  carcinoma  originates  from  the  epithelium  of  the  uriniferoi 
tubules,  sarcoma,  both    s|>indle  and    roitnd-cell,  develops  from   the' 
capdule  of  the  kidney  or  the  perirenal  connective  tissue.   Small  round- 

cell  sarcoma  is  more  mulignanl    than 
the  large-cell  \-arirtj',  although  even  " 
the  former  meiu^ttases  occur  compara- 
ti\'ely  late  in  the  disease. 

Symptoms   and    Diagnosis.      The 
sympioiTifl  of  lumor  of  the  kidney  ai 
pain  o>-er  the  affected  side,  changes 
the  urine,  cachexia,  the  formation  of  &.] 
mass,  and  pain  in  other  pans  of  th( 
body  when  metastases  occur.      Unfor- 
tunately  these   symptonw  are   geldor 
present  logclhcr.    .^s  a  rule  the  major.> 
ity  of  them  are  absent,  or  Ihey  are  firstj 
noticed  when  it  has  become  too  late  foi 
optraiive  interference. 
rir>i,  as  regards  the  paJn  in  ihe  lum-j 
ibt  lSdn«  ~**'**™  cMcliwin*  of  ^ar  region,  no  rdiancc  wh»te\-er  in  to 

placed  upon  it.  .Mthough  it  is  some-l 
times  present  I  luve  more  often  found  that  It  wa«  absent,  the  patient! 
even  not  ha\ing  experienced  the  slightest  sensation  of  discomfort  inj 
the  diseased  pan. 

The  only  change  in  the  urine  which  ia  of  any  importance  is  the^ 
presence  of  blood.  Pus-corpusde»  arc  of  no  significance,  as  their] 
presence  always  depends  upon  secondar)-  changes.  There  b  a  double 
reason  why  Ihe  possible  ])resencc  of  tumor-cell&  is  not  to  be  dej^ended 
upon.  In  the  first  place  the  normal  epithelium  of  the  urinarj'  tract 
may  closely  resemble  these  cells  and.  secondly,  the  latter  arc  verj-  rarely 
found  in  the  urine.  Albumen  is  of  no  importance  as  it  ts  due  to  second- 
arj-  causes.  Casts  are  merely  the  expression  of  a  cocxislenl  nephritis. 
Htcmaturia  may  be  very  severe  or  so  slight  as  to  be  detected  only  by 


IM.ATK  XMI 


LAIIRK   ItVfMtNKI'tlHOMA.     (DllAWlMi   I'lIIIM   A   .Sl'l'* 
Mlt.(.'.  M.f'xtt.lXXf;-!!))!!).  i»    l.it<l 


Tl'MORS  or   THE    KIDNEY. 


SH 


the  microscope.  Il  must  of  coune  be  delemiined  that  the  source  of 
the  blood  is  from  the  kidney.  This  is  nearly  always  possible  by  means 
of  cystoscopy  and  catheterization  of  the  ureters.  It  is  no  longer 
necessary  to  depend  upon  the  highly  untrustworthy  means  of  differ- 
entiation formerly  in  vogue,  namely,  whether  the  blood  i*  red  or  brown, 
whether  the  corpuscles  arc  old  or  fresh,  and  whether  the  blood  occurs 
in  the  form  of  worm-Ukc  masses.  These  phenomena  are  of  vHut 
when  present,  but  they  arc  frequently  absent.  It  must  be  remembered, 
however,  that  the  bleeding  kidney  might  not  be  the  one  in  which  the 
tumor  is  »tuated,  as  the  other  one  might  bleed  owing  to  congestion 
or  the  presence  of  calculi,  Such  a  condition  must  of  course  be  exceed- 
ingly rare. 

Much  has  been  written  concerning  thr  kind  of  haemorrhage  character- 
istic of  renal  tumors.  It  U  true  that  the  hemorrhage  is  usually  profuse 
and  nf  long  duration,  that  it  occurs  suddenly  and  ceases  in  the  same 
manner,  and  that  it  is  not  influenced  by  treatment.  .\11  this,  however, 
may  occur  in  vesical  tumors  without  producing  tenesmus.  Tlierefore 
such  bleeding  cannot  be  considered  a  means  of  ditTcrential  diagno^. 

There  is  yet  a  greater  difTiculty  than  this.  A  tumor  may  exist  for 
years  before  il  causes  basmorrbage  i-vcn  though  in  many  cases 
bleeding  is  an  early  symptom.  So,  too,  years  may  elapse  between  the 
first  and  second  hwmorrhago. 

A  more  constant  symptom  is  cachexia.  I  have  observed  that 
nearly  all  patients  having  renal  tumor  enter  upon  a  decline,  become 
markedly  emaciated,  aod  upon  first  sight  gitc  one  the  impression 
that  they  are  seriously  ill.  It  would  be  more  important,  of  course,  to 
recognize  the  disease  before  cachexia  developed.  Its  presence  may  well 
cause  fear  that  the  disease  is  far  ad\-anced. 

The  most  positive  sign,  the  presence  of  a  tumor,  h  one  of  the  most 
importance,  as  it  is  less  commonly  absent  than  ihc  others.  Upon 
palpation  a.  mass  may  be  felt  under  the  costal  arch  when  the  patient 
breathes  deeply;  it  can  often  be  learned  whether  the  growth  is  smooth 
or  rough,  how  large  it  is,  and  whether  it  is  distinct  from  the  kidney. 

Of  course  it  is  not  always  easy  to  tell  whether  a  tumor  thus  palpated 
is  in  the  kidney;  confitsion  with  other  organs,  such  as  the  liver,  ^- 
bladdcr,  intestines,  spleen,  ovaries,  uterus  and  enlarged  retroperi- 
toneal lymph>g1ands,  has  occurred.  Moreover,  there  ar-  tumors  which 
produce  only  small  nodules,  are  placed  deep  in  the  kidney,  and  there- 
fore cannot  be  felt,  and  others  which  together  n-ith  the  kidney  are 
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•o  amcrmlcd  under  the  ooMol  arch  that  they  ue  iK>t  accessible  to 
palpotioQ.  Finally  it  must  be  stated  that  the  disease  U  usiuUIt  well 
advanced  before  the  tumor  can  be  plainly  (dt. 

It  is  the  santc  with  the  "  rheumaioid  pains  "  which  orr  fell  in  different 
parts  of  the  body  and  which  are  to  be  aitribulvd  lo  metastases  in  the 
bones.  If  they  prove  to  be  caused  by  metastases  dbgnosis  b  then  of 
00  practical  vulue.  Other  mi-tuslascs,  for  example,  ^andular  in\-olve- 
menl,  make  it  difiicult,  fianiculariy  at  first,  lo  cstahlbh  a  diagnosis. 

From  thi«  sketch  of  the  symptom -complex  it  is  seen  thai  malignant 
tumors  of  the  kidne}-  are  not  diHirult  to  dtagno&licate  al  a  certain 
period  of  their  evolution,  and,  moreover,  that  an  early  dlagno^ 
is  of  the  utmost  importance. 

Therefore  the  (greatest  attention  must  be  ||^\'en  to  ex'ery-  tirinar^' 
hemorrhage.  Reliance  must  not  be  placed  on  the  fad  that  ha.>mor- 
rbagc  may  occur  from  a  healthy  kidney,  but  every  renal  hfcmorrhagr 
must  be  most  carefully  investigated.  EveTy  pttienl  should  be  imme- 
diately subjected  to  calheteriuition  of  the  ureters  and  functional 
e.xaminution  of  llie  kidneys.  The  funrttonal  capacity  of  a  kidney  in 
which  the  normal  tissue  has  been  replaced  by  ihc  elements  of  a  new 
growih  b  always  lower  than  that  of  the  other  kidney,  and  this  is  time 
in  a  titage  of  the  disea.sc  when  all  other  sym])(oms  and  signs  may  be 
absent.    An  example  may  illustrate  this  fact. 

Cam  L  (operation). 

CATHErKRIZATlON  OF  THE  UHETEH  (o.OI    PHLORIIWIN). 

Right.  Left. 

Urine:  Clear,  only  a  Clear,  free  from 

few  crythmcytcs,  all  abnormal 

no  albumen.  elements. 

A          0.21  0.4S 

Stigar:  0.4  i.o 

In  this  case  the  examination  was  made  in  the  interval  of  freedos 
from  ha-morrhttge  and  other  symptoms.  The  patient  had  :i  h«m- 
orrhagc  weeks  before.  A  diagnosis  of  tumor  of  the  right  kidney  was 
at  once  made,  and  it  was  confirmed  by  the  o]ieration.  Thi.s  case  shows 
the  importance  of  the  examination.  Without  the  functional  Ic 
one  would  have  been  obliged  to  wait  until  iinother  hfemorrhage  ha 
occurred  in  order  to  determine  the  source  of  thi-  bleeding,  as  ther^^ 


I 


TUMOSS  OF   THK    KinKEY. 


no  palpable  tumor,  and  other  symptoms  s"ch  is  marked  cmacialion, 
wen-  cntinly  iibsmt. 

Therefore,  in  the  early  diagnosis  of  malignant  tumors  of  the 
kidney,  the  functional  renal  examination  is  very  valuable, 
although  h  must  be  remembered  that  care  is  ncce-ssan'  in  forming  a 
concluMon,  inasmuch  as  in  tumors  of  the  renal  capsule  and  suprarenal 
gland,  which  may  give  rise  to  the  same  symptoms  as  renal  tumors, 
although  the  substance  of  the  kidney  is  only  slightly  or  not  at  all  attacked, 
the  functional  examination  may  yield  the  same  or  approximate  results. 

From  this  the  following  conclusion  is  to  be  drawn:  if  a  mass  can  be 
felt  on  one  side  or  a  hajmorrhage  from  the  kidney  on  this  side  be  deter- 
mined, and  if  the  values  for  A  and  sugar  In  the  urine  from  this  kidney 
are  considerably  lower  than  in  that  from  the  o]i]xtsite  one,  then  a  tumor 
of  the  kidney  certainly  exists,  proWded  that  the  symptoms  present 
are  such  as  occur  in  tumor  and  not  in  other  afTeclions,  as  tuberculous, 
for  instance:  if  a  mass  can  be  felt  and  the  values  are  high,  tumor  cannot 
be  excluded,  for  one  of  the  above  mentioned  forms  may  be  present. 

In  comparison  with  the  great  advantages  which  this  examination 
offers  >hc  other  signs,  although  they  should  never  be  disregarded,  are 
of  minor  importance.  According  to  Guyon  the  sudden  development 
of  a  varicocele  upon  the  di»ea*ed  side  should  arouse  suspicion  of  a 
renal  tumor.  This  may  be  true, but  there  are  tumors  enough  in  which 
varicocele  is  absent. 

Concerning  benign  tumors  of  the  kidney,  which  arc  very  rare,  and 
of  ivhich  adenoma,  fibroma  and  lipoma  are  by  far  the  most  common, 
it  may  be  said  that  they  are  considerably  smaller  than  malignant 
growths,  thai  they  increase  in  i'lze  less  rapidly,  and  that  cachexia  due« 
not  occur.    It  is  vcr)-  difficult  to  diagno6licatc  them  during  life. 

The  prognosis  of  malignant  tumors  is  bad — ^bad  without  operation 
and  bad  with  operation.  In  the  minority  of  cases  death  results  directly 
from  the  operation:  in  the  majority,  however,  it  is  due  to  melaslaws. 

The  earlier  the  diagnosb  the  belter  the  prognosis  as  regards  both 
immediate  and  remote  results. 

.\s  to  treatment,  nephrectomy  Is  the  only  procedure  to  be  considered. 
Operation  is  indicated  when  the  functional  capacity  of  the  other  kidney 
is  good  and  the  general  condi'  ^f  cardiac  action,  leads 

one  to  believe  that  metasijiscs 

Stress  should  he  Liid  iously  mentioned 

capsular  tumors  (of  ■  na  generally  origi* 
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natc  in  the  fibrous,  and  lipoma  and  myxosarcoma  in  (he  fatty  capsule), 
may  iillain  lar)^  di mansions,  and  that  thvy  are  characterized  by  tlidr 
retroperitoneal  location,  displacement  of  the  colon,  slight  mobility, 
ud  absence  of  urinur\-  haemorrhage. 

Great  caution  must  bo  employed  in  baling  a  diagnosis  upon  displac 
ment  of  the  colon,  because  the  colon  may  push  a  renal  tumor  upwards, 
or  a  tumor  may  displace  the  colon  lateralwards.  1  have  often 
both  these  coiMlitions.  Tlicse  lumors  of  [he  capsule  are  therefor 
very  difficult  to  diagnosticate.  Treatment  consists  in  their  rentovai, 
which  necessitates  the  sacrifice  of  the  kidney. 

TUMORS  OF  THE  PELVIS  OF  THE  KIDNEY 
AMD  URETER. 

Tumors  of  the  renal  pelvis  and  ureter  are  cxceedin^y  rare.  There 
are  two  kinds,  both  of  which  have  a  papillan  structure;  one  is  true 
papillary  carcinoma,  the  other  simple  papilloma,  :«uch  as  often 
occurs  in  the  bladder.  The  latter  form  cannot  be  considered  as 
strictly  benign  because  it  often  extends  into  the  ureter  and  bladder. 
Although  its  structure  may  appear  benign  under  the  microscope  its 
mullipltctly  makes  it  of  a  severe  and  serious  nature. 

The  recognition  of  this  affection  is  beset  with  gre»t  difficulties. 
Little  can  be  learned  by  palpation,  for  the  lumors  arc  small  and  do  not 
cause  enlaiKement  of  Ihe  kidne)-.  If  ihe  kidney  becomes  enUtrgi-d 
it  is  generally  owing  to  obstruction  of  the  renal  pelvis  by  the  tumor. 
The  mass  then  has  the  cHaracterislics  of  hydronephrosis. 

From  the  latter,  however,  the  affection  may  be  distinguished  by  a 
marked  tendency  to  hiemorrhage,  which  does  not  exist  in  hj'droneph- 
rosis. 

James  Israel  has  called  -•mention  to  an  important  symptom.  Hi 
has  noticed  that  in  consequence  of  the  great  vascularity  of  the  tumorj 
its  size  varies  with  the  degree  of  distension  of  its  blood  ^'essds. 
hsmonliagc  occure  the  tumor  becomes  smaller,  as  does  also  the' 
engorged,  enlarged  kidney,  which  remains  small  until  anotlier  attack 
<A  congestion  and  interference  with  the  outflow  of  urine  causes  it  to 
enlarge  again.  As  Israel  h.^s  apily  said,  the  clinical  picture  is  one 
btermittent  hienuitonephrosis.  Rarely  fragments  of  the  tumor^ 
may  be  found  in  Ihe  urine;  their  .source  can  be  determined  by  cyst- 
oscopy. 

Up  to  (he  present  time,  owing  to  the  rarity  of  the  disease,  functional 
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exinnination  has  been  made  in  only  one  case.  In  iWb  one  there  «-as 
a  great  difference  in  the  urine  of  Ihc  two  kidnex'S  a  circumstance  which 
was  due  to  the  fact  that  the  kidney  was  also  affected  with  interstitial 
inflammalioii.  In  absence  of  such  inflammation  there  is  no  reason 
why  the  function  of  the  kidney  should  be  materially  impaired.  The 
values  for  lx>th  sides  should  be  good  and  practicaJly  the  same. 

Treatment  consists  in  complete  extirpation  of  the  kidney,  together 
with  removal  of  as  much  of  the  ureter  as  is  possible,  because,  as  has 
already  been  stated,  the  tumor  frequently  invades  the  ureter. 

CYSTS  OF  THE  KIDNEY  (BENIGN  CYSTS  AND 
POLYCYSTIC  DEGENERATION). 

Small  multiple  cysts  are  found  in  perfectly  healthy  kidneys,  especially 
in  the  cortex.  They  are  of  no  practical  importance,  being  due,  no 
doubt,  to  constriction  of  the  uriniferous  lubules. 

Small  and  large  cy»t9  are  aUo  found  in  genuine  contracted  and 
arteriosclerotic  contracted  kidney,  in  which  the  constricting,  contracting 
connective  tissue  has  caused  occlusion  of  the  uriniferous  tubules. 

Unless  they  attain  considerable  size  they  arc  likewise  of  no  practical 
importance. 

In  contradistinction  to  these,  that  rare  condition  knonTi  as  cystic 
degeneration  of  the  kidney,  which  develops  in  both  organs 
simultaneously,  is  fraught  with  special  interest.  Either  massive 
cysts  or  a  number  of  sacs  separated  by  remnants  of  parenchyma  are 
found  in  the  kidney,  which  is  much  enlarged  owing  to  their  presence. 
{Rein  pot  pdycystique  of  the  French).  {Fig.  aio.) 

Their  surface  is  bosselated,  their  contents  composed  of  serum,  mucus 
and  blood.  The  congenital  forms  will  not  be  considered  here  as  they 
arc  of  no  importance  except  that  they  constitute  a  hindrance  to  birth. 
They  are  due  to  constriction  of  the  uriniferous  tubules,  to  atresia  of  the 
papilUc  occurring  in  intrauterine  life,  and  to  dilatadon  of  MUllcr's 
capsule  following  haemorrhage. 

Of  practical  importance  is  polycystic  degeneration  occurring  at  a 
later  age,  which  is  due  to  abnormalities  that  ori^ate  during  foetal  life, 
although  they  manifest  themselves  at  a  later  period  of  existence. 
(\'ictor  Stfiner  believes  that  the  condition  is  hereditary.) 

The  diagnosis  of  this  oondidon  is  uncommonly  difficult.  The 
cysts  often  remain  entirely  latent,are  frequently  not  palpable,  and  when 
they  can  be  felt  are  very  ditlicult  to  distinguish  from  other  renal  tumor*. 
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Their  bossclalcd  surface  may  cause  thorn  lo  be  mbuken  for  muli^unt 
lumon,  although  this  attribute  serves  to  distinguish  them  from  ilie 
hydroncphrotic  kidney,  which  has  u  smooth  surface.  The  most  impor- 
tant characteristic  is  that  they  occur  tnlaterBlly.  If  a  mass  wliich  U 
apparently  cystic  is  felt  on  both  stdn  this  disease  must  be  thought  of. 
Naturally,  under  certain  conditions,  n  palpable  mass  may  be  foiuxl, 
on  one  side  only,  and  then  this  sign  fails, 
Another  important  diagnostic  sign  is  the  frequent  simultancoi 


Fig.  aio.~-Cytuima  u[  ihi-  kitinc}-.    Rcmovedbmn  ui  adult    (Kutirr.) 

occurrence  of  hepatic  cysts.  The  latter  also  often  escape  detection. 
Changers  in  the  uiinc  are  likewise  unconstanl;lhey  may  be  present  or 
absent.  The  urine  is  similar  to  that  of  contracted  kidney,  being  very 
])alc,of  low  si>eci(ic  gravity  and  vcrj'  copious  in  quaniity.  In  both  affec- 
tions there  Is  destruction  of  renal  tissue.  Israel  also  found  the  circu- 
latory clianges  characteristic  of  contracted  kidney,  namely,  incn-a>>c  in 
arterial  tension  and  hypertrophy  and  dilatation  of  the  left  ventricle. 
Functional  examination  of  the  kidney  will  alTord  the  be&t  means  of 
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diagnosis,  for  th«  reason  that  diminution  in  tht-  funciionul  power  of 
the  or^an  is  bound  to  be  expressed  by  figures,  although  as  yet  the 
examination  has  not  been  made. 

It  is  remarkable  how  long  persons  affected  with  the  malady  may 
live  without  experiencing  any  difliculty.  It  shows  with  how  little 
renal  tissue  a  patient  may  live  as  long  as  the  traiLsient  equilibrium  of  the 
organism  remains  lavi  is  not  disturbed  by  surgical  interference. 
Therpfore,  the  diagnosis  of  this  condition  is  most  importani,  because  it 
will  prevent  interference  which  will  destroy  the  patient,  As  ihe  affec- 
tion is  hilalcral  operative  ireatment  is  oul  of  the  ijuesiion. 

MOVABLE  KIDNEY  (REN  HOBaiS  SEU  UIGRANS>. 

A  movable  kidne}-  is  one  which  is  abnormally  situated  and  unduly 
mobile.  The  degree  of  mobility  is  variable;  in  some  cases  llie  kidney 
may  be  displaced  only  a  short  distance,  while  in  olbers  it  may  he  freely 
moved  upward  under  the  costal  arch  or  downward  apparently  as  far 
as  the  small  pelvis.  A  kidney  which  is  deeply  situated  and  easily 
l)alpable,  but  not  mobile,  is  not  to  be  conadercd  as  a  movable  kidney. 

Movable  kidney  maybe  congenita],  although  it  is  more  frequently 
acquired.  It  is  more  common  on  the  riglit  side  than  on  the  left,  and 
allects  women  oflcncr  than  men.  Its  development  is  due  10  loosening 
of  the  attachments  of  the  kidney  (Landau),  which  may  be  caused  by 
pressure  of  tumors  in  ndghboring  organs  or  by  growths  in  the  kidney 
ilsclf  which  make  traction  upon  the  attachments;  by  traumatisms 
sustained  during  \-iolcnt  fits  of  coughing,  severe  straining  at  stool, 
heavy lifling, etc.;  by  scwrc  diseases  which  lead  to  rapid  shrinkinK  of 
the  paranephric  fatty  tissue;  by  relaxation  of  the  pelvic  organs,  such  as 
occure  in  the  puerperium  when  involution  of  the  genital  organs  takes 
place;  by  tight  lacing  which  produces  dislocation  of  the  liver  and 
conse<iuent  pressure  upon  the  right  kidnej-;  and  possibly  also  by 
frequently  repeated  congestion  of  the  renal  plexus  produced  by  the 
afQux  of  blood  to  the  communicating  ovarian  plexus  during  menstrua- 
tion. Occasionally  movable  kidney  b  only  a  part  of  a  general  enterop- 
tosis. 

In  consequence  of  intlammator)'  adhesions  a  movable  kidney  may 
become  fixmiy  fixed  in  an  abnormal  portion.  An  3  rule  the  paren- 
chyma of  the  organ  is  perfectly  healthy,  although  other  affeclions  such  as 
cj-stic  degeneration  and  pyoneplirosis  may  occur.  Aa  associated 
h>-dronephn>sis  is  exceedingly  common,  the  mobility  of  the  kidney 
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eauting  the  uretor  or  oulloi  of  (he  r«nal  pdvHs  iob«coroccomprrssedf 
(hus  produdnK  a  retention  of  fluid. 

Symptoms  and  Diagnosis.  In  a  liir:ge  number  of  cas«s  mo^-Bble 
ludncy  docs  not  give  rise  to  any  symptoms.  Jn  a  minority  of  ca» 
symptoms  are  present,  although  it  is  doubtful  whether  the>*  all  dirpcnt! 
upon  (he  movable  kidnc)'  or  whether  ihey  arc  not  due  rather  to  the 
condition  produced  by  general  enteroptosjs. 

The  most  pronouncwl  symptoms  arc  a  scries  of  severe  nerroui 
disturbances  cAUscd  by  pa-ssure  and  Iraction  u]x>n  the  nerveA  of  the 
kidnc)'.  Neuralgic  pains  radijitc  to  the  sacrum^  back  and  groin. 
They  an^  more  acute  dtiring  menstntation  and  are  also  increused  by 
bodily  exertion  and  violent  exercise.  Digestive  disturbances  arc  also 
marked;  they  «>n.'<JM  in  anorexia,  nausea,  vomiting,  constipation,  and 
distension  of  the  abdomen.  Ncr\'ous  palpitation  of  the  heart  has  al 
often  been  ohsen-ed. 

Disturbances  of  micturition  may  be  present,  although  in  the  majority 
of  cases  the  urine  is  normal  as  to  quantity  and  quitlity.  When  altera- 
tions occur  they  are  the  same  as  those  of  intermittent  hydronephrosis.. 

'File  occiLsional  occurrence  of  renal  colic  in  hydroncphroiMs  has 
already  been  mcniioncd.  Even  without  the  iiupcrvenlion  of  hydro- 
nephrosis, movable  kidney  may  sometimes  give  rise  to  typical  colic 
on'ing  to  a  sort  of  strangulation  and  closure  of  the  kidney  produced 
by  its  abnormal  portion,  torsion  and  kinking  of  the  ii-esscls,  and 
occlusion  of  the  ureter.  The  attacks  of  colic  thus  produced  differ  in 
no  wise  from  those  previously  described  as  occurring  in  nephro- 
Itthiafus. 

The  diagnosis  of  movable  kidney  can  be  positively  made  by  pal- 
pation, which  is  ea.'^ily  performed  by  the  bimanual  method,  and 
which  reveals  an  abnormally  mobile  and  dislocated  kidney  and 
enables  ihc  examiner  to  recognize  its  typical  form  and  cotisbtency. 
Pressure  over  the  kidney  usually  fails  to  elicit  pain.  Percussion  gives ' 
forth  a  dull  note,  but  upon  inflation  of  the  colon  the  dulness  gener- 
ally disappears. 

The  prognosis  of  movable  kidney  is  favorable.  As  a  rule  the 
condition  persists  for  yi-ar^  unless  intervention  is  practised;  in  a  few 
cases  infection  erf  the  kidney  takes  place  in  consequence  of  the  circula- 
tor)- disturbances  and  intermittent  distension  of  the  renal  pcl\is 
with  urine.  Cases  <rf  spontaneous  cure  have  been  observed,  particu- 
lariy  in  penons  who  have  taken  on  flesh  rapidly.and  it  has  been  endcav. 
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ored  to  produce  this  condition  artificially  by  means  of  Wdr  Mitchell's 
rest- cure. 

Treatment.  First  of  all  our  attention  must  be  directed  to  the 
prevention  of  movable  kidney.  For  this  purpose  a  strict  veto  musl  be 
placed  upon  tight  lacing  and  great  care  employed  in  the  hygiene  of  the 
pui-rpcrium.  Puerperal  women  should  not  be  allowed  lo  get  up  too 
soon,  and  should  wear  a  wide  abdominal  binder,  which  acts  as  a  support 
to  the  pelvic  organs  during  involution. 

If  a  movable  kidney  causes  trouble  it  should  first  be  treated  by  means 
of  bandages,  of  which  there  are  many  serviceable  kinds.  Good 
results  are  sometimes  obtained  in  the  case  of  emaciated  persons  by  a 
resicurc,  from  which  it  may  be  assumed  that  absorption  of  fat  caused 
the  clevelopmcnl  of  the  movable  kidney. 

If  these  measures  do  not  afford  relief  and  severe  symptoms  arise 
which  make  the  patient's  life  miserable,  nephropexy'  should  be 
resorted  to;  ai  it  i*  now  performed  it  b  \viLhout  danger  and  offers  a 
cenain  cure.  I  h^ve  completely  abandoned  suture  of  the  kidnc)', 
fixation  lo  the  ribs,  etc.,  and  now  do  merely  a  decapsulation. 

The  capsule  of  the  kidney  is  split  on  the  convex  border  of  the  organ 
from  one  pole  to  the  other,  stripped  off  on  each  side,  and  then  cut 
com)jletely  away  near  the  pelvis.  The  kidney  thus  bared  is  replaced 
upon  the  fatty  capsule,  which  is  fastened  as  high  as  possible  to  ihc 
underlying  muscle  with  a  few  strong  catgut  sutures.  Firm  adlie^ons 
then  form  between  the  fatt}'  capsule  and  the  muscle  on  one  side  and 
the  kidney  and  faity  capsule  on  the  other.  This  operation  is  devoid 
of  ihc  dangers  incident  to  the  earlier  operations  in  which  sutures 
were  pa^ed  through  the  substance  of  the  kidney,  and  I  have  found  it 
thoroughly  reliable  in  a  scries  of  cases. 

If  there  is  a  complicating  hydronephrosis,  together  with  frequent 
alt-icks  of  renal  colic,  treatment  is  to  be  conducted  in  accordance 
with  the  rules  prescribed  for  the  management  of  that  alTeclion. 

PARASITES  m  THE  KIDNEY. 
Tes  Ecsinocooccs. 


The  ecbinococcuft,  the  embryo  of  tienia  echltiofaccus,  which  inhabits 
the  interline  of  the  dog,  is  found  in  the  kidney,  as  in  other  organs,  in  the 
form  of  a  large  roimd  or  ovoid  gelatinous  cyst  containing  u  clear  watery 
fluid  in  which  numbe«  of  dau^tcr-cysts  are  floating.    On  the  inner 
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w«ll  of  ihv  smallest  cysx  scolUcs  are  (uunH  having  a  rcwtrflum  pronde 
with  booldvts,  which  are  imporlant,  as  ihi-y  aUo  rtoat  irrv  in  ihc  fluid 
ami  thus  contribute  to  the  recognition  of  the  di<tca>«-. 

If  the  ovum  of  the  lania  nhinorofcui  gutiu  accecs  to  the  Htomuch  of 
nun,  it  is  freed  from  Us  inventing  membmnc  and  cniers  the  blood- 
vessels of  the  intciiiioc,  whence  it  pusiics  into  the  ponul  vein  and 
thence  direct,  or  pcriiajin  Ihrougli  the  lym;>h<liannels,  inlo  the  ri^t 
side  o(  the  heart.  From  the  heart  it  is  carried  by  the  arterial  blood- 
current  to  ditTcrenI  organs  of  the  body,  i)articuUriy  the  liver  and  kidnc}-)), 

The  kidneys  are  altuckcd  much  more  frequently  than  the  liver,  and 
as  «  rule  only  one  kkiney  is  affected.  The  echinococcus  works  its 
way  from  the  cortex  to  the  pelvis  of  the  kidney.  The  cyst  becomes 
adherent  to  other  OT:giin.s  (spleen,  liver)  and  may  rupture  into  them; 
simultaneous  rupture  into  the  bronchi  and  renal  peU-is  has  been 
observed. 

The  di^ase  first  becomes  recognizable  when  it  leads  to  the  forma- 
tion of  a  renal  tumor.  Tliis  mass  occupies  the  portion  of  the  kidney, 
may  be  very  large  and  even  reach  to  tlie  brim  of  the  peb-is.  It  has  the 
diamcteris.tics  of  a  renal  tumor,  fluctuates  and  occasionally  gives  forth 
*  the  so-called  hydatid  thrill,  although  the  latter  sign  !s  not  of  much 
value  because  it  may  occur  in  ample  hydronephrosis.  It  may  be 
very  difHcuIt  to  elicit  fluctuation,  and  also  to  determine  whether  the 
tumor  is  in  relation  with  the  kidney.  The  difFiLuliios  which  obtain  in 
the  diagnosis  of  renal  tumon  have  been  repeatedly  described. 

The  afTection  becomes  easily  recognizable  if  the  contents  of  the  cyst 
rupture  into  the  )H-lvis  of  the  kidney.  Before  this  happens  the  urine 
may  be  absolutely  normal.  If  blood  or  pus  are  present  they  are  due 
to  secondary  changes.  When  rupture  occurs,  howxvcr,  the  v'esiclcs 
iieach  the  pelvis  of  the  kidni-)-  and  bladder  and  are  voided  with  the 
urine.  Diagnosis  is  then  readily  made  by  I'mding  the  vesicles  and 
characteristic  booklets.  The  urine  then  also  usually  contains  pus  and 
albumen. 

The  discharge  of  itie  cyst  through  the  ureter  may  be  accompanied 
by  colicky  pain,s  owing  to  temporarj-  though  complete  occlusion 
of  ureter  by  the  large  vesicles. 

Vesical  tenesmus  and  strangury  have  also  been  observed  when  a 
large  number  of  cysts  were  parsed  or  when  they  occluded  the  outlet 
of  the  bladder.    As  a  rule,  however,  thdr  passage  causes  no  trouble. 

It  is  imi>ortant  to  remember  that  the  presence  of  ecliinococcu*  cysts 
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in  the  urine  docs  not  mean  that  ibcy  come  from  the  kidney,  for  ihe 
localion  of  the  primaf}'  cyst  may  have  been  Ihe  liver,  from  which  it 
perforated  the  renal  pclm,  or  a  c>'3t  between  the  rectum  and  bladder 
may  have  broken  into  the  latter  ^-iseus. 

The  prognosis  is  generally  favorable.  The  disease  may  last  for 
years  without  K'^ns  rise  lo  any  trouble.  Rupture  of  an  cchinococcus 
cyst  into  the  lung  may  prove  fatal;  its  rupture  into  the  pelvis  of  the 
kidney,  however,  constitutes  a  natural  melhotl  of  cure.  It  is  evident 
that  the  parenrhynia  of  the  kidney  will  suffer  pressure-atrophy,  and 
that  il  may  be  completely  destroyed  if  sufliciein  distension  of  the 
sac  takes  place. 

Treatment.  As  soon  a*  the  disease  has  been  posiiivcly  recognized 
operation  is  indicated.  Exploratory  puncture  and  the  finding  of 
vesicles  and  hooklets  will  make  diagnosis  [wsjlive.  The  kidney  should 
then  be  laid  freely  open,  lis  contents  evacualed,  and  the  sac  cleansed 
and  dniJned.  Ncphreciomy  is  pernu&uble  only  wh«n  pr&ctically  no 
renal  lUsue  remains.  Kiimmel  succeeded  in  resecting  the  diseased 
portion  of  the  kidney  and  leaving  the  healthy  v&n  intact. 

Of  the  remaining  animal  parasites  found  in  the  kidney  the 
eustrongylus  gigtu,  the  disloma  iuzmaCobium  and  ^laria  sanguinit  are 
of  some  imponance. 

The  eustrongylus  gigas,  a  ncmalode  woraa,  is  often  found  in  the 
kidney  of  the  horse,  ox  and  dog,  but  is  very  rare  in  man.  Its  site  of 
predilection  in  Ihe  human  kidney  is  the  pelvis.  The  symptoms  which 
it  causes  are  dysuria,  htcmuluria,  chyluria  and  pyuria.  .\  patient 
from  ibe  tropics  whom  1  had  Ihe  opportimily  of  examining,  and  in 
whose  urine  ova  were  found,  was  operated  upon  after  1  had  determined 
by  ureteral  catheterization  that  the  millcy,  purulent  masses  came 
from  one  kidney.  The  urine  from  the  other  kidney  was  clear.  At 
operation  the  worm  was  not  found  in  the  Iddncy.  It  must  have  been 
in  Ihe  lymph  vessels  near  the  kidney. 

The  distoma  hamatobium  (Bilharzii)  is  a  ircmalode  parasite 
which  is  common  in  Egypt.  Il  gils  into  the  intcsline  by  means  of 
contaminated  drinking  water  or  food  (dates,  fish  and  other  food) 
and  thence  passes  into  the  kidney,  its  pelvis  and  the  bladder.  It 
causes  occlusion  of  the  blood-vessels,  inflammation,  and  Ka-maturia. 
The  diagnosis  can  be  made  only  by  finding  the  ova  in  the  urine.  Treat- 
ment must  be  preventive,  the  use  of  conlaminuted  food  being  pro- 
hibited. 


5^3 


UISEASKS  or   THE    KIDNEYS. 


The  filaria  saoguiois  U  a.  nemntoHe  worm  indifcenous  in  the  tropics — 
in  Brazil,  the  E^i  and  West  Indies,  and  Egypt.  It  gets  into  the 
intestines  und  occlud<;s  th«  lymph  vessds,  as  a  rcKult  of  which  they 
become  dilated  and  the  lymph  from  the  accessory  duoncls  is  poured 
into  thi-  bladder  or  kidney.  As  proof  that  this  eipLination  of  the 
dcielopmcnt  of  chyluria  is  correct,  it  has  been  citud  that  the  thoracic 
duct  is  found  dilated  at  autopsy. 

Incidentally  it  may  be  mentioned  that  Israd  once  diapiosticated  & 
com:  of  priman-  Hctiiiom}TOMs  of  the  kidne>-.  I'he  diagnosis  wu 
made  by  finding  aclinomyccs  in  the  giranulatione  of  the  scar  of  a 
previous  explomcon-  puncture  and  in  the  urine.  With  the  exception 
of  this  case  arlinomycos4<i  has  been  observed  only  as  a  seauidary 
process. 

SYPHILIS  OF  THE  KIDNEY. 

Renal  syphilis  is  still  an  obscure  subject.  Until  within  a  short  time 
syphilitic  disease  of  the  kidney  was  consider^  exclusively  as  a  mani- 
festation of  general  syphitis,  which  occasionally  affected  both  kidneys 
and  produced  a  diffuse  paroichj-matous  and  interstitial  nephritis. 
Ail  the  cases  which  I  have  seen  were  of  this  form.  Israel  abo  describes 
such  a  case  in  which  the  fatty  capsule  was  thickened  and  very  fibroi 
and  the  iibrous  capsule  was  converted  into  a  lardaceoiis  rind.  Upon ' 
section  the  kidncj-  showed  yellow  wetigc-shaped  areas  and  marked 
inter>>titial  and  parenchymatous  changes  (small-celled  infiltnitian  of  the 
interstitial  tbsuc.  degeneration  .and  complete  destruction  of  the  epithel- 
ium). Thus  far  his  obse^^*ations  are  fully  in  accord  with  my  opinion, 
that  diffuse  nephritis  may  dcvdop  in  syphilis,  but  Israel  believes  that 
his  cose  Vius  one  of  unilateral  syphilitic  nephritis,  for  the  reason  that 
after  extirpation  of  the  kidney  the  patient  recovered  and  gained  forty 
pounds. 

I  question  the  correctness  of  his  opinion.  According  to  my  experience 
there  is  no  such  a  thing  as  unilateral  nephritis.  I  have  never  seen  a 
single  case,  and  thi.'.  alleged  one  of  Israel's  only  strengthens  my  belief 
that  it  does  not  exist.  Five  years  after  the  0{>eniiion  the  patient 
still  had  albumen  in  his  urine,  so  it  is  much  more  probable  that  he  had 
a  bilateral  nephritis  which  perhaps  was  more  severe  in  the  kidney' 
extirpated  and  became  ane>led  in  the  other  kidney  after  he  was  oper* 
ated  on. 

The  second  case,  one  in  which  a  kidney  which  was  extirpated] 
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chiefly  on  account  of  a  listuJa  was  found  to  have  shiny  yellow  nodules 
on  lis  surface  and  to  be  much  contracted,  seems  to  me  to  be  consiid- 
erably  more  imjxirtiuit.  Ui)on  section  map-like  yellow  ari-as  were 
found.  The  adjoining  tissue  was  yellow  in  color  and  not  at  all  like 
normal  kidney  substance;  il  proved  to  be  com])Osed  of  connective- 
tissue  cells  ha\'ing  spindle-shaped  nuclei,  and  was  not  sharply  demar- 
cated from  the  yellow  necrotic  tissue.  This  case  was  one  of  diffuse 
^mmata.    The  kidnej-  was  removed  and  the  patient  recovered. 

The  case  offers  striking  proof  that  gummata  may  atTect  one  kidney. 
The  diagnoiiis  will  always  require  e\idcncc  or  a  history  of  syphilis; 
it  may  be  contmncd  by  treatment  ex  javaittibus. 

It  has  long  been  knoiivn  that  mercury  has  an  unfavorable  influence 
upon  ditTusc  nq)hritis  occurring  in  syphilis  and  that  potassium  iodide 
has  scarcely  any  elTect.  Occasionally  the  albtimen  is  somewhat 
diminished.  It  may  be  expected,  however,  that  gummata  will  even- 
tually undergo  complete  absorption  under  the  use  of  mercury  and  the 
iodides,  just  as  they  do  in  other  organs.  These  drugs  should  always 
be  tried. 

Extirpation  of  the  kidney  is  permissible  only  when  these  remediet 
ha\'e  failed,  and  then  only  after  the  functional  capacity  of  the  other 
kidney  has  been  tested  and  found  to  be  adequate.  In  difTuse  nephritis, 
which  can  be  diapioslicattd  by  catheterization  of  the  ureters,  operation 
is  contiaindicated. 


PERI-,  EPI-,  AND  PARANEPHRITIS. 

Owing  to  the  multiplidty  of  terms  it  is  first  neccssaiy  to  get  a  dear 
conception  of  their  meaning.  Perinephritis  refers  to  inflammalion 
of  the  fibrous  capsule,  cpincphritis  to  inflammation  of  the  fatly  cap- 
sule, and  paranephritis  to  inflammation  of  the  retroperitoneal  mass  of 
fat  behind  the  kidney.  These  conditions  often  occur  together,  or 
at  least  all  the  structures  are  frequently  affected  when  diagno«us  is 
first  made,  although  in  the  beginning  of  the  disease  one  or  another 
was  primarily  alTttted. 

As  an  independent  and  isolated  aHeclion  perinephritis  is  the  most 
common.  It  produces  thickening  of  the  caj^ule  and  causes  it  to 
become  adherent  to  the  parenchyma  of  the  kidney,  with  the  result 
that  small  flubntpsular  areas  of  suppuration  develop.  The  fibrous 
capsule  can  then  be  stripped  off  from  the  kidney  only  with  difficult}', 
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or  perhaps  nw  nt  all.     If  it  be  toro  off  with  force  small  pieces  of  ihc 
Iddney  arc  brought  away  with  it. 

This  perinephritis,  which  i»  frequently  though  not  alwav-s  associated 
with  other  renal  affections,  Rive*  rise  to  pain  which  may  tsomctiiDCS 
be  so  severe  as  lo  resemble  ty]Mcal  renal  colic.  It  is  due  to  tr&ctioct 
exerted  upon  the  kidney  and  its  ner\-es  by  the  adhesions.  The  cod- 
dition  is  imjKtrtant  because  it  offers  an  explanalinn  of  many  obscufv 
ca^cs  of  rt-nal  colic  in  which  no  abnormalities  are  found  at  opcnitioti. 

Epinephritis  and  paranephritis  develop  primarily  from  v,«unds 
and  contusions  in  the  rr^ion  of  the  kidne\-  and  secondarily  from  mciaii- 
lascs  or  extension  of  inflammation  from  neighboring  parts.  In 
the  latter  Rspecl  it  is  not  merely  inllammalion  of  the  kidney  which 
invades  the  epinephric  and  paranephric  tissue;  suppuration  in  the 
pel\'ic  ca\*ity.  parametric  and  paralyphilitic  suppuration,  ilcopsoas 
abscess,  and  burrowing  abscesses  in  organs  higher  up,  such  as  the  liver, 
spleen  and  lungs,  as  well  as  subphrenic  abscess  and  empyema,  may 
lead  to  suppuration  in  the  fnlly  and  fibrous  tissue  around  the  kidnc}-. 

The  entire  part  k  then  the  seat  of  a  more  or  less  extensive  circum 
scribed  or  diffuse  suppuration.    .-^  iy])ical  phlegmon  is  formed  which 
may  rupture  into  neighboring  organs.    Rupture  has  taken  place  into 
the  kidnev-,  ureti-r.  peritoneal  ca\'ilyj  intestine,  bladder,  diaphragm, 
and  also  through  the  ileopsoas  muscle  onto  the  hip. 

Recognition  of  the  disease  in  its  beginning  is  very  difficult  or  vn'cd 
impossible,  owing  to  the  concealed  situation  of  the  ledon  and  to  predom- 
ination of  s\'mploms  referable  to  other  affections,  audi  a.«  BUppuration 
in  the  kidney  and  liter,  for  instance.  It  is  only  as  the  disease 
progresses  that  its  nature  becomes  clear.  Pain,  fever  anil  tumefaction 
arc  the  cardinal  symptoms.  The  pain  is  located  in  the  affected  part, 
becomes  more  severe  uixin  motion  and  when  the  body  is  shaken  or 
jolted,  and  panicularly  when  pressure  is  made  o\-er  the  kidney. 
ll  may  be  so  severe  as  to  prevent  all  motion  and  even  force  the  patient 
to  refrain  from  coughing. 

Fever  nmy  be  high  or  low,  or  may  be  altogether  absent.  It  is 
generally  intermittent  or  remittent.  Tumefaction  becomes  more 
perceptible  as  the  morbid  process  advances  toward  the  s.urfacc.  li 
differs  from  renal  tumors  in  that  it  is  more  diffuse.  Wliilc  the  former 
con  usually  be  well-defined  and  their  limits  determined,  the  latter 
gradually  becomes  continuous  with  the  normal  tissue,  no  distinct  line 
of  demarcation  existing.    In  consequence  of  thi*  intimate  connection 
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with  the  surroimcling  tissues,  the  mass  docs  not  move  so  freely  with 
ri-:ipiralion  as  do  renal  lumors.  If  the  inflaniination  reaches  the  skin 
ihe  phlegmon  becomes  apparent.  The  skin  Ls  reddenwi,  tense  and 
swollen.  Pressure  is  painful.  The  symploms  of  rupture  depend  upon 
what  organ  Ls  perforalei). 

The  urini--  usually  sho^*-s  no  change  unless  the  kidney  is  involved. 

The  course  of  this  disease  is  most  favorable  when  early  external 
rupture  takes  place.  Olhenvisc  it  depends  upon  the  organ  into  which 
rupture  occur*. 

Treatment  consists  in  making  free  incisions  into  the  phlegmonous 
area  and  ex-acualing  the  pus.  Internal  and  local  antiphlogistic  meas- 
ures are  not  to  be  relied  upon,as  the  infected  areas  will  not  be  influenced 
by  them.  If  the  kidney  is  also  diseased,  as  Is  oftt-n  the  case,  it  should 
be  incised,  and  if  it  is  found  to  be  mostly  destroyed  it  should  be  remo\'ed. 

INJURIES  OF  THE  KIDNEY. 

Injuries  of  the  kidney  are  not  very  common.  They  arc  divided 
into  woimds  and  contusions.  Wounds  are  caused  by  gunshot  injuries, 
stabs  and  blows,  .\  renal  wound  may  be  simple  or  may  be  complicated 
with  wounds  of  other  organs,  such  as  Che  intL-^tim:  or  peritoneum. 
It  is  plain  that  the  latter  are  the  more  serious. 

The  chief  danger  of  a  kidney  wound  is  harmorrhage.  The  blood 
may  escape  from  the  wound  or  flow  into  the  renal  pelvis  and  thence 
through  the  ureter  to  the  bladder,  or  it  may  be  poured  out  into  the 
perinephric  tissue. 

Infection  is  also  to  be  feared.  It  may  be  caused  by  germs  introduced 
from  without,  or  take  place  within  the  kidney.  If  the  hiemorrhagc 
is  profuse  clots  may  occlude  the  ureter  and  cause  typical  renal  colic. 
Uicmaturia  then  suddenly  ceases.  Clots  loo  large  to  pass  through  the 
urethra  or  a  catheter  may  cause  retention  of  urine  and  great  distension 
of  the  bladder,  and  thus  give  rise  to  vesical  spasm. 

The  prognosis  of  wounds  of  the  kidney  depends  upon  their  severity. 
Many  heal  kindly  and  many  become  infected  and  suppurate,  A  part 
or  the  whole  of  the  kidney,  together  with  the  perinephric  tissue,  may 
suppurate  and  cause  pyxmia. 

Treatment.  Id  small  wounds  treatment  should  be  confined  to 
washing  out  the  wound  and  applying  an  antiseptic  dressing.  In 
severe  vrounds  in  which  there  is  danger  of  hemorrhage  the  injured 
kidne>'  must  be  freely  exposed.    If  bleeding  cannot  be  arrested  by 
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packing  extirpation  of  i))l-  kidno-  in  indicnted.  If  suppuntioo  occuis 
before  the  surgeon  sees  Ibe  case,  incision  and  drainage  must  always 
be  pnctised.  Vesiad  teneunut)  is  trt-alcd  ac<:ordlng  (o  t-slablishcd 
nilei.  If  the  dots  cannot  be  rcmoi-cd  ihruugh  the  catheter,  and  if 
reskal  tenesmus  persists,  suprapubic  cjrsiolomy  must  be  pcrfbnned. 

'  CONTUSIONS  OF  THE  KIDNEY. 

A  contwion  of  the  kidney  is  an  injury  of  the  organ  in  which  the 
superjacent  soft  parts  are  not  divided.  They  are  usually  cau&cd 
by  direct  force,  such  as  blows,  kicks,  or  crushes.  The  exlenl  of 
the  contusion  is  variable.  It  may  be  confined  to  the  capsule.  Involve 
a  portion  of  the  kidney,  or  extend  into  tl>e  peK'is  and  ureter. 

The  unmistakable  sj-mptoms  of  contusion  of  the  kidney  an-  urinaiy 
hemorrhage  and  the  formation  of  a  tumor  in  the  region  of  the  kidney. 
If  the  peritoneum  h  torn  blood  may  be  e^uscd  into  the  )>critoaeal 
cavity  and  produce  jwriionilis.  Sometimes,  particulariy  when  the 
injury  is  slight,  the  blci-ding  a'ases  of  its  own  accord.  U  it  has  been 
slight  from  the  beginning  one  may  wuit  a  little  while,  but  unless  fl 
ceases,  or  if  signs  of  aiuenua  appear,  delay  is  not  penni&Nble.  The 
injured  organ  must  then  be  exposed.  If  pos^ble.  the  wound  sliould 
be  closed  Mith  sutures,  otbemisc  h  should  be  packed  vdxh  gauze; 
if  packing  fails  to  arreit  the  bleeding  nephrectomy  mui^t  be  performed. 
The  prognosis  of  contusions  of  the  kidney  depends  entirely  ujwn 
their  severity  and  the  quickne^  with  which  help  is  secured.  Id  severe 
cases  di-ath  may  result  fmm  hxmorrhagc, 

ANEURYSM  OF  THE  RENAL  ARTERY. 

Thli  vtTy  rare  affection  depends,  the  same  as  aneurysm  of  other 
vessels,  upon  arteriosclerosis,  and  accordingly  is  obser\-ed  only  in 
elderly  per^ns,  often  being  associated  with  simitar  disease  in  other 
vessels.  Diagnotus  during  life  is  very  difficult  and  has  been  made  in 
only  a  few  cases. 

A  tumor,  hicmaturia,  and  pain  are  the  principal  symptoms.  They 
may  be  absent,  and  as  they  also  occur  in  other  renal  diseases  they 
afford  no  positi^T  information. 

Hiematuria  is  a  symptom  of  multifarious  significance,  and,  moreover, 
in  aneurysm  it  generally  occurs  late  in  the  course  of  the  disease.  Final- 
ly, the  tumor  is  of  diagnostic  imjxirt  only  when  it  pulsates.  This  it  does 
not  always  do,  as  for  example,  when  it  is  filled  with  clots.    A  pulsating 
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tumor  might  also  be  a  mass  lying  upon  the  aorta,  or  an  aneur}-smof 
some  other  branch  of  ihc  abdominal  aorta.  In  addition  to  all  this 
a  palpable  tumor  is  not  always  present.  Thus  it  is  seen  that  diagnosis 
is  most  difficult,  and,  indc-cd,  usually  impossible.  It  is  only  when  a 
pulsating  tumor  i<<>  associated  with  tuematuria  that  u-e  have  a  right  to 
assume  the  existence  of  aneurysm. 

As  concerns  treatment  Hahn's  case  is  of  interest.  His  patient 
recovered  after  ablation  of  the  aneurysmal  sac  together  with  the 
corresponding  kidney.  [.Mbert  and  Keen  have  also  operated  success- 
fully for  this  condition.  In  1900  Dr.  Keen  was  able  to  collect  only 
thirteen  cases  including  his  own;  later  in  the  same  year  Henry  Morris 
reviewed  the  literature  of  the  subject  and  brought  the  number  up 
to  nineteen.  In  1903  Paul  Zeigler,  of  Munich,  in  a  still  more  exhaus- 
tive review  of  the  literature,  found  three  other  cases,  thus  making 
the  total  number  twenty-two.  Since  the  publication  of  Zeigler's 
jiapcr,  so  far  as  I  have  been  able  to  determine,  only  one  case  has 
been  reported,  namely,  one  by  Dr.  C.  W.  Higgins,  of  Providence, 
R.  I.  Thus  it  is  seen  that  the  condition  is  rare,  although  many 
cases  may  have  occurred  in  which  a  correct  diagnosis  was  not  made 
cither  before  or  after  death. 

In  thirteen  of  the  twenty-three  recorded  cases  there  was  a  history 
of  injury,  in  seven  no  injur)-  had  been  sustained,  and  in  three  no  history 
was  obtainable. 

It  is  interesting  to  note  that  recov'eiy  took  place  in  the  three  cases 
in  which  operation  was  performed.  Those  due  to  Injur)'  naturally 
offer  the   most   favorable   prognosis.] 

NEURALGIA  OF  THE  KIDNEY  (NEPHRALGIA,  NEPHRALGIE 
aSMATURIQUE,  ANGIONEUROSIS  RENIS,  ESSEN- 
TIAL a«MATURU,  HAEMORRHAGE 
FROM  HEALTHY  KIDNEYS). 

In  preceding  sections  mention  has  been  made  of  a  series  of  affections 
which  are  associated  with  pain,  espwially  with  ])rox)-^mal  attadcs  erf 
colic.  It  is  known  that  any  obstruction  in  the  ureter  may  cause 
rerjal  colic.  Thus  it  may  be  due  to  renal  and  ureteral  calculi,  kinking 
of  the  ureter  owing  to  low  position  of  the  kidnej',  movable  kidne>', 
hydronephrosis,  occlusion  due  to  blood<tots  or  pus  resulting  from  new 
growth,  parasites,  tuberculosis  and  pyonephrosis. 

For  many  years,  however,  cases  of  typical  renal  colic  bavx  been 
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recognized  in  which  none  of  these  alTrctions  were  demonstrable  nor 
coutd  be  found  upoa  operution  or  at  autop!^}'. 

The  romplaint  under  discussion  b  characierizcd  eilher  by  %-toIcnt 
pftin  in  ihc  Teuton  of  the  kidney,  reMinblinf;  true  renal  colic  and  recur- 
ring at  variable  intcnals,  or  by  coUc  associated  with  more  or 
less  severe  hsemorrhage,  n-hich  is  also  of  variable  duration.  In  a 
third  class  of  cases  the  only  symptom  obsencd  is  renal  hemorrhage, 
which  at  times  is  of  long  duration.  It  b  sdf-cvidcnt  that  alTcctions 
in  which  other  symptoms  arc  present,  for  example,  pus  and  blood  in 
the  urine,  cannot  be  pUced  in  lliis  category. 

How  are  these  cases  to  be  vxi^ained  ?  In  view  of  the  fact  that  hx:ni- 
on-hage  of  great  severity  and  long  duration  has  been  observed  inde- 
pendently of  any  of  the  recognized  causes  of  renal  bleeding,  and  par- 
ticularly for  the  reason  that  persons  thus  affected  ha%c  enjoyed  gt»od 
health  for  yt-ars  afterwards  without  the  superxeniion  of  other  hiem- 
orriiagcs,  it  has  been  assumed  that  the  trouble  is  due  lo  disturbances 
nf  the  \-asoiimtor  anrl  scnson'  nenes,  or  in  other  wonls  tliat  the  haem- 
orrhages  are  angioDeurotic  (Klempervr). 

Senator  explained  one  case  by  the  hy|>otht^i»  of  renal  hasmophilia. 
Israel  is  of  the  opinion  thai  this  case  depended  upcm  the  sinictural 
changes  in  the  kidney.  He  belie\'es  that  in  such  cas<-s  there  is  a  pre- 
eidstent  circumscribed  or  diffuse  inflammatioo,  which  pnsduccs  no 
changes  in  the  urine,  but  gitts  rise  lo  pan>x>-smal  attacks  of  conges- 
lion.  XaunjTi  has  also  repoitcd  violent  haemorrhages  in  contract- 
ing kidney. 

Harrison.  Gu)-on,  Albarran  and  Legucu  are  likewise  of  the  opituon 
that  the  condition  is  due  lo  congestive  sn-elUng  of  the  kidney  resulting 
from  old  inflammalon-  foci  and  leading  to  tension  of  the  capsule. 
They  also  Ixrlieve  thai  the  condition  can  be  cured  b)'  splitting  the 
lapeulc  of  the  kidney. 

Senator  nnd  Rovsing  think  that  there  are  alw-a}'&  adhesicNis  between 
ihe  kidney  and  librous  capsule  and  the  librous  and  falty  capsule,  and 
that  the  pain  is  caused  by  traction.  They  believe  the  curalive  effect 
produced  by  splitting  the  kidney  to  be  due  to  the  fact  that  the 
adheuons  are  broken  up  when  llie  organ  is  freed  from  its  investing 
laycis.  Therefore,  Rovsing  advises  ngainsi  incising  the  kidney  and 
recommends  that  il  be  merely  freed  from  its  surrounding  membranes, 
to  which  operation  he  applies  the  term  nephrolysis. 

As  concerns  my  own  experience,  I  ha\c  seen  cases  of  typical  renal 
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colic  which  difTered  in  no  wise  from  those  due  to  calculi  except  that 
no  red  blood -ccUs  were  present  in  the  urine,  cases  in  which  no  disccmibte 
lemons  were  found  upon  operation  and  in  which  microscopic  exam- 
ination of  sections  of  renal  tissue  removed  at  the  time  of  operation 
showed  no  abnormalities.  In  these  cases,  moreover,  the  patients 
recovered  and  experienced  no  return  of  thdr  disease. 

la  one  of  these  cases  just  before  each  attack  the  kidney  became 
so  swollen  that  it  could  be  easily  palpated  under  the  costal  arch;  after 
the  attack  the  swelling  disappeared.  At  operation  (nephrotomy) 
neither  hydroncphrosi!!  nor  dilatation  of  the  pelvis  was  found.  la 
this  case  there  could  have  been  nothing  but  congi^tion  and  increase 
in  the  volume  of  the  kidncj-.  No  cause  for  this  condition  was 
ascertainable;  one  is  forced  to  accept  the  hypothesis  of  spasm  of  the 
ureter.  This  theory  b  corroborated  by  another  obfler^ation.  In  two 
other  casi-s  I  merely  decapsulated  the  kidney  and  in  both  perfect  and 
permanent  cure  was  obtained.  I  have  never  seen  a  nephritis  cause 
typical  renal  colic  imless  some  other  condition  was  also  present.  I 
have  often  seen  cases  in  which  there  was  severe  pain  in  the  back,  but 
ft  was  not  sufficiently  violent  to  constitute  renal  colic.  I  have  yet 
to  see  a  case  of  unilateral  nephritis. 

It  is  true  that  profuse  hemorrhages  may  occur  in  nephritis  and  that 
the  resulting  blood-clots  may  occlude  the  ureter  and  thus  give  rise  lo 
colic,  but  this  is  quite  another  thing  than  the  one  now  under  consider- 
ation. Stenosing  ureteritis,  which  also  occauonally  gives  rise  to  colic, 
must  likewise  be  excluded. 

I  have  seen  three  cases  of  severe  haemorrhage  from  both  kidneys  in 
apparently  healthy  persons.  In  the  bcgitming  these  cases  were 
puucliog,  as  the  patients  presented  no  sxmpioms  after  the  bleeding 
subsided.  Upon  continued  careful  examination,  however,  I  found 
intermittent  albuminuria  and  cast*  in  all  Ihret;.  The-sc,  then,  were 
cases  of  chronic  nephritis  with  paroxysmal  attacks  of  profuse 
hieniorrbage. 

The  following  case  is  also  important,  I  once  relieved  a  patient 
suflcring  frum  complete  anuria  and  violent  renal  colic  by  pa.'^^'ing  a 
catheter  into  the  ureter  on  the  altccted  ^dc.  The  anuria  was  imme- 
diately overcome  and  the  colic  disappeared.  No  stone  wa»  passed 
nor  was  any  seen  u[ion  subsequent  cystoscopc  examination. 

Having  thus  reviewed  this  somewhat  obscure  subject  I  will  now 
express  my  own  views  in  regard  to  it, 
J6 
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There  arc  cases  of  renal  colic  without  any  obstruction  in  the  uretcr 
which  are  caused  by  firm  adhcsioru  Iwiwecn  the  true  capsule  of  the 
kidney  and  lh«  Aurrounrlinx  fatn-  capsule.  For  these  docapsulation 
is  the  proper  treatment.    Spliciing  the  kidney  slioukj  be  abandoned. 

Il  has  not  yet  been  determined  whether  there  is  a  local  renal  hxnt- 
ophilia  or  bleeding  Irom  healthy  kidnc>-s,  nor  whether  circumacribed 
nephritic  areas  may  produce  renal  colic.  It  is  wdl-koown,  though, 
that  severe  hamorrhuRc  may  occur  in  chronic  nephritis. 

There  nn-  spasms,  of  the  ureter  for  which  no  cause  can  be  found. 
They  are  com|>ar3ble  lo  the  cramps  occurring  in  hysteria  and  to  the 
gaslric  crisis  of  tabes,  for  which  reason  they  haw  been  called  crisa 
nephritiques.  They  may  lead  to  ijTjical  renal  colic.  As  a  rule  they 
are  cured  by  ^mplc  catheterization  of  the  ureter. 

If  the  attacks  of  colic  arc  associated  with  severe  hemorrhage,  there 
is  in  the  majority  of  cases  an  underlying  structural  change  acting  as 
the  cause.  The  drcumstance  that  no  bleeding  occurs  for  years  after 
does  not  prove  tlic  oonlnuy,  for  vre  know  that  hemorrhage  from 
malignant  tumors  may  cease  for  years  at  a  time. 

Whether  there  is  an  underlying  .structural  cause  or  whether  the 
bleeding  is  angioneurotic  (the  existence  of  which  form  1  do  not  consider 
proved)  would  be  determined  by  catheterization  of  the  ureters,  together 
with  functional  examination  of  the  kidney.  It  is  ruiturat  to  suppose 
that  a  kidney  with  structural  lesions  will  not  work  as  well  as  its  fdlow. 
Unfortunately  I  have  had  the  opportunity  of  examining  only  one 
such  case.  Experii-ncc  must  teach  whether  the  differences  tn  the 
functional  values  of  both  kidnc)-s  are  so  great  that  positive  coqcIushhis 
can  be  drawn  from  them. 

[THE  OPERATIONS  OF  NEPHROTOMY  AND  NEPH- 
RECTOMY.] 

To  eipose  the  kidney  through  the  lumbar  route,  the  patient  ts  placed 
on  the  sound  side  with  a  sand-pillow  or  an  indalcd  cylindrical  rubber 
pad  beneath  the  Itun,  and  nn  inciitjon  commencing  half  an  inch  below 
the  twelfth  rib,  close  to  the  outer  border  of  the  erector  spinx-  muscle, 
is  carried  obliquely  downwards  and  outwards  towards  the  crest  of  the 
ilium  for  a  distance  of  three  inches  or  more,  perhaps  being  made  to 
curve  slightly  forward  at  its  lower  extremity  toward  the  abdomen, 
parallel  with  and  about  a  half  inch  above  the  crest  of  the  ilium.  The 
latter  modification  will  be  found  serviceable  in  the  case  of  obese 
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peiBODS.  The  first  cut  divides  skin,  fiU|>erfidaI  fasm  and  fat,  thus 
exposing  the  muscular  layer  formed  by  the  latisumus  donu  behind 
and  the  external  oblique  in  front.  This  layer  k  then  cut  through  and 
the  internal  oblique,  the  lumbar  fascia  and  jierhaps  also  some  muscular 
fibres  of  the  scrratus  posticus  inferior  are  brouglit  into  view.  The 
divided  tissues  are  now  dra«n  back  with  retractors  so  as  to  give  a  good 
exposure  of  the  field  of  operation. 

The  twelfth  dorsal  nerve,  which  emerges  from  beneath  the  quad- 
ratus  lumborum  musde,  pierces  the  aponeurosis  of  ori^n  of  th« 
transversalis  abdominis,  and  then  pa&se:$  onwards  between  this  latter 
muscle  and  the  inlemal  oblique,  should  now  be  sought  for  and 
drawn  away  from  the  line  of  incision  through  the  lumbar  fascia. 

The  ilio- hypogastric,  which  lies  below  the  twelfth  dorsal,  must  be 
avoided.  Occasionally  a  portion  of  the  ilio-inguinat  may  be  ex- 
posed. 

It  will  usually  be  necessary  (o  prolong  this  incision  Into  the  substance 
of  the  internal  oblique.  The  incision  should  be  begun  a  little  anterior  to 
the  erector  spina-  mass  so  as  to  avoid  opening  the  sheath  of  this  muscle. 
Care  mast  be  taken,  however,  not  to  begin  it  too  far  anteriorly  lest  the 
peritoneum  be  dindcd.  Hiemorrhage  from  the  branches  of  the 
subcostal  and  lumbar  arteries,  if  of  any  moment,  should  be  arrested 
by  tying  the  vessels. 

The  perirenal  fat  bulges  through  the  incision  in  the  lumbar  fascia, 
and  is  to  be  divided  n-ith  the  knife  or  separated  by  blunt  dissection, 
whereupon  the  kidney  can  be  forced  out  of  its  portion  into  the  wound 
by  making  pressure  upon  the  abdominal  vvall. 

There  are  two  points  concerning  the  fatty  capsule  of  the  kidney 
which  it  is  well  not  to  forget ;  one  is  anatomical,  the  other  pathological. 

As  regards  the  first,  hear  in  mind  that  then-  is  a  distinct  layer  of 
fascia  embedded  in  the  substance  of  the  fatly  capsule  which  may  be 
mistaken  for  peritoneum  unless  its  existence  be  thought  of  when  it 
is  exposed. 

The  second  has  reference  to  the  changes  produced  in  the  capsule 
by  inflammation,  as  the  result  of  which  it  becomes  converted  into  a 
dense,  firm  mass  difficult  to  break  through  and  adherent  to  the  true 
fibrous  capsule.  The  separation  or  removal  of  such  a  mass  is  tedious, 
and  considerably  prolongs  the  time  required  for  operation. 

If  sufficient  room  is  not  secured  by  this  method  (o  bring  the  kidney 
into  full  view,  various  modifications  may  be  employed  according  to 
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the  exigcncin  of  ihc  indiniliial  case.  Thus,  tlic  quarlralu»  lumborum 
muscle  may  be  Hindi-d  at  right  angles  to  its  fibres,  the  original  inctsiott 
prolonged  further  downwards,  or  the  tw-dfth  rib  may  be  divided  or 
resetted. 

Instead  of  the  oblique  incision  a  lon^iuUinal  one  may  be  made  along 
Ihe  border  of  the  erector  spins  mass  from  the  twelfth  rib  down  to  the 
crest  of  the  ilium.  Edebohls,  who  employs  this  intision,  places  the 
patient  in  the  prone  position  with  an  inflated  cylindrical  rubber  bag 
beneath  hU  abdomen.  When  the  cutaneous  and  muscular  layers 
have  been  di\ided,  the  patient  is  pulled  by  the  legs  lowatd  the  foot 
of  the  tabic,  (he  pad  thus  being  brought  tmder  the  thorEu,  I'bc 
abdominal  breathing  which  results  from  this  manipulation  serves  to 
force  the  ludncy  out  of  the  wound. 

Alter  the  kidney  has  been  cxpose<l  the  method  of  treating  it  will 
depend  entirely  upon  the  morbid  condition  present. 

\V1)cn  operating  for  the  removal  of  calculi  (DephroUthotomy )  on 
effort  may  be  made  to  delect  the  stone  by  paljiating  the  kidney  with 
the  linger  or  exploring  il  wilh  a  needle.  If  calculi  are  detected  they 
are  to  be  cut  donn  upon  and  removed  with  the  fingers,  forceps,  or 
scoop.  There  a  alwa)'s  a  possibility,  however,  of  leaiing  small  calculi 
behind  unless  the  interior  of  the  kidney — ^the  caliccs,  pclns  aini  origia 
of  the  ureter— be  thoroughly  explored.  Therefore  it  is  better  to  lay 
the  kidney  freely  open  and  explore  the  depths  with  a  probe.  In  doing 
this  the  manner  nf  making  the  incision  is  of  some  moment. 

Brodel's  sludy  of  the  blood-supply  of  the  kidncj-  has  taught  us  that 
the  anterior  half  is  much  more  vascular  than  the  posterior.  Hence 
ihe  first-named  portion  is  to  be  a^-oided  when  the  organ  is  inci.<^. 

An  indsion  made  six  millimeters  behind  the  convex  border  of  the 
kidney  will  puss  between  the  anterior,  highly  developed  plexus  and  the 
posterior  plexus,  thus  considerably  lessening  division  of  blood-vessds 
(Kelly). 

The  renal  artery  must  be  compressed  before  the  kidney  is  cut  Into 
and  the  compression  maintained  until  the  renal  u'ound  is  closed. 
For  suturing  this  wound  two  or  three  rows  of  catgut  ore  to  be  used, 
so  that  both  its  deep  and  superficial  portions  may  be  brought  into 
good  apposition. 

If  suppuration  exists  to  any  degree  Ihe  wouikI  -.hould  be  drained 
and  not  closed. 

Under  sttch  circumstances  the  respective  Indicatli 
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and    nq)hrcctomy   have  already   been   staled  {see  NephroiUhiasis, 
Pyonephrosis,  tic). 

In  operating  for  pyonephrous  the  surrounding  tissues  must  be  pro* 
tect«d  from  contamination.  It  often  happens  that  adhesions  have 
firmly  6xcd  the  kidney  to  the  superficia]  structures,  thus  obmling  the 
necessity  of  packing  ol}  with  gauze  or  suturing  the  fatty  capsule  to 
che  external  wound  before  evacuating  the  pus. 

After  the  abscess  cavity  is  opened  and  the  contents  evacuated,  the 
finger  should  be  passed  into  it  and  any  bands  or  partitions  of  tissue 
which  divide  it  into  separate  companracnts,  or  project  from  its  walls, 
broken  down  so  as  to  moke  a  ^ngle  large  cavity. 

When  this  has  been  done  the  canty  is  irrigated  with  hot  norma) 
salt-aolulion,  a  large  drain  properly  surrounded  by  gauze  introduced, 
and  a  few  sutures  put  in  at  either  end  of  thd  external  incision. 

It  is  often  advisable  to  suture  the  walls  of  the  renal  n-ound  to  the 
opening  in  the  muscular  layer.    This  effectually  fixes  the  kidney. 
_        Irrigation  of  tlie  abscess  cavity  should  be  frer|uently  employed. 
P    The  tube  is  gradually  withdrawn  as  healing  takes  place. 

Nephrectomy,  or  the  removal  of  a  kidney,  may  be  performed 

I  either  through  a  lumbar  or  an  abdominal  incision. 
For  lumbar  nepbrtttomy  either  of  the  incisions  already  described 
will  usually  suffice,  although  various  others  have  been  dcnsed.  For 
the  removal  of  very  large  growths  that  of  FConig  may  be  employtd. 
This  incision  is  carried  along  the  border  of  the  erector  spinx  mass 
nearly  down  to  the  crest  of  Ihc  ilium  and  then  curved  forwards  and 
upwards  tOH'ards  the  umbilicus,  stopping  at  the  border  of  the 
rectus. 

After  the  kidney  has  been  exposed  and  separated  from  the  periton- 
eum, it  is  lifted  out  of  the  wound,  the  structures  forming  the  pedicle 
arc  isolated  and  ligated  separately  with  strong  silk,  and  the  pedicle 
then  divided  close  to  the  hilum  of  the  kidney.  If  it  is  difficult  or 
impos-sible  to  isolate  the  constituent  structures  of  the  pedicle,  a  clamp 
is  jjlaccd  upon  it  close  to  the  kidney  and  it  is  then  cut  through,  after 
which  the  di\i(ied  vessels  and  ureter  arc  ligatured  in  the  stump. 

Care  must  be  taken  to  arrest  all  ha'morrhage.     If  the  bleeding 

B  vessels  cannot  be  caught  with  ha>mostadc  forceps  and  tied,  the  woimd 

must  be  firmly  packtxl  uith  gauze.     More  than  one  palii-nt  has  died 

of  hemorrhage  from  an  anomalous  artery  which  was  not  included  in 

the  primary  ligatures. 
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Ulico  ihe  urt-ter  is  much  dbcased,  a»  for  instancv  when  a  f uppurative 
process  hus  extended  to  it  from  the  kidney^  it  should  be  fastened  into 
the  edges  of  the  wound  imtead  of  being  ligated.  In  some  cases  it 
will  be  possible  to  remove  a  portion  of  the  ureter  and  draw  the  end 
bio  the  wound.  This  procedure  pennils  the  ablation  of  an  addiiicmal 
amount  of  diseased  tissue. 

In  operating  for  malignant  growths  any  renmants  of  the  fatty 
capsule  must  be  scrupulously  removed,  as  it  has  been  shown  that  this 
tissue  often  contains  neoplastic  cells  (Israel,  Lecftne). 

The  wound  b  closed  in  the  usual  manner,  space  being  left,  howei'er, 
for  a  drainuf^c  tube. 

Abdominal  nephrectomy  is  suitable  for  the  removal  of  very  large 
grou-ths. 

The  incision  is  made  throu^  the  linca  semilun  aris,  being  four 
laches  long  with  ii:<  center  corresponding  to  the  umbilicus.  I'hc 
opening  thus  made  may  be  enlarged  above  or  below  if  necessary. 

After  the  abdominal  cavity  has  been  opened  the  hand  is  introduced 
and  the  opposite  kidney  felt  for;  if  it  be  present  and  not  grossly  diseased 
the  operation  is  continued. 

The  intestines  arc  i>ushed  toward  the  median  line  and  the  field  of 
operation  surrounded  with  gauze.  The  peritoneum  covering  the 
kidnt-y  is  then  incised,  dissected  up,  and  draiMi  away  from  the  kklncy 
on  either  side  by  means  of  hiEmostatic  forceps  applied  to  either 
edge. 

It  is  important  that  the  peritoneum  be  incised  external  to  the  colon 
BO  that  the  blood  supply  of  the  latter  may  not  be  interfered  with. 

After  the  kidney  is  cxpx>scd  it  b  freed  mostly  by  blunt  dissection 
with  the  fingers,  scissors  being  used  only  to  liberate  confming  bands 
of  fibrous  tissue;  the  structures  forming  the  pedicle  arc  thcr  !     ' 
and  tied  sepamlely,  the  pedicle  divided  and  the  kidney  n-mo' 
bleeding  is  arrested,  the  ViX)und  in  the  peritoneum  closed  with 
all  gauze  removed  from  the  abdominal  eavit  ■    itR-ntnit- 

parictes  closed  in  the  usual  manner.  ■ 

In  partial  nephrectomy,  which  b  permis:  '  V  ihr  t% 

of  benign  growths,  cysts,  strictly  drcumscri^ 
fi8tulie,and  portions  of  tissue  destroyed  by 
of  the  diseased  tissue  is  practised  and 
wound  approximate<l  uilh  catgut. 
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EXAMINATION  AND  DISEASES  OF  THE  URETERS. 
The  uretfrs  conntcl  ihi-  kidniy^  with  ihc  bkukii-r,  II  is  very  sddom 
ibat  wc  have  to  do  wilh  isoLitttl  dUcasi.s  of  ihese  organs,  there  gen- 
erally being  an  associated  lesion  of  the  kidney  or  bladder  and  perhaps 
o(  both.  The  iiretcts  lie  concealed  in  the  true  pelvis  and  abdomen 
and  under  normal  condilions  cannot  be  fell  through  the  abdominal 
walls.  When  diseased  they  can  sometimes  be  palpated  through  the 
abdomen  and  rectum,  and  in  the  female  throuRh  the  vapna. 

Palpation  of  the  upper  portion  of  the  ureter  through  the  abdom- 
inal wall,  however,  is  most  uncertain.  It  is  only  in  ihin  jH-rsons, 
and  when  the  rectum  is  empty  and  the  ureter  much  thickened,  that 
they  can  be  accurately  palpated. 

Favorable  conditions  arc  also  necessary  for  palpation  of  the  lower 
segment  through  the  rectum.  The  patient  must  not  be  fat,  the 
examiner's  fingcis  must  be  of  good  length  and  the  ureter  somewhat 
thickened.  It  can  then  be  felt  internal  to  and  above  tlic  seminal 
vesicle  as  a  cord  which  rolls  under  ihe  linger.  In  the  female  this 
examination  is  comparatively  easy  through  the  vagina.  All  in  all, 
however,  these  methods  of  examination  remain  ditlicult,  untrustworthy, 
and  mosdy  without  result,  as  one  can  seldom  reach  a  de&nitu  conclusion 
which  will  permit  operation. 

For  this  reason  other  methods  of  examination  have  long  been  sought 
for.  Their  object  is  to  secure  the  urine  from  each  kidney  se[>arately 
and  thus  determine  which  side  is  diseased.  It  is  unnecessary  to 
describe  all  of  these  methods,  for  although  some  of  (hem  are  very 
ingenious  none  are  of  practical  value.  This  pniblcm  remained 
unsolved  until  I  succeeded  in  placing  catheterisation  of  the  ureters 
upon  a  practical  basis. 

[t  has  already  been  staled  that  (here  are  few  Isolated  disease:s  of  the 

ureters.    Cathctenzation  of  Ihe  ureters,  therefore,  affords  an  adequate 

I' means  of  diagnosticating  diseases  of  the  kidney  as  well  as  offering 

'  material  assistance  in  the  recognition  of  affections  of  the  ureter.    It  is 

^  indicated,  however,  only  when  the  simpler  methods  fail. 

The  principal  affections  of  the  ureters  arc  bjurics,  fistulic,  inflam- 
I  'Ution,  stricture,  calculi  and  tuberculosis. 

njuries  may  be  simple  contusions,  ruptures,  or  wounds.    The 

•)  are  very  rare.    The  most  common  arc  wounds  intiirted  during 

tioD,  for  example,  during  vaginal  and  also  abdominal  hys- 

The  diagnosis  is  generally  easy,  but  occasionally  there 
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U  some  doubt  as  to  wliich  ureter  b  injured  or  in  wtuu  portion  the 
injury  is  located.  The  passage  of  a  catheter  wiU  at  once  clear  up  the 
diflicuhy. 

[If  the  ureter  is  di\-tdcd  close  to  the  Madder  the  proximal  end  may 
be  im])liuii«d  into  the  bladder. 

It  the  di\ision  has  occurred  higher  up,  the  distal  atd  may  be  Ugatcd 
and  an  una.Momo6is  made  between  ihe  pixudmal  end  and  a  longitudinal 
slit  in  the  distal  end  bdow  the  point  of  ligatioQ  (Van  Hook).j 

It  U  the  suune  with  ureteral  fistuls,  nrarly  all  of  which  are  of 
traumatic  origin.  .\n  ulccraliof;  tumor  or  tubercle  in  the  ureter  may 
rarely  lead  to  the  sponianeoas  formaiion  of  a  liMiila. 

Inflammation  of  the  ureters,  ureteritis  and  periureteritis,  occur 
only  in  asso<.-ialion  uilh  an  a'><ending  process  from  the  bladder  or  a 
descending  one  from  the  kidne>-.  The  »ymptonu,  therefore,  are 
identical  wilh  those  of  the  respectixe  renal  and  vesical  affections, 

A  distinction  of  more  practical  importance  exists  between  the 
isolated  forms,  as-  some  are  associated  with  dilatation  of  the  ureter 
and  others  with  narrowing  aiKl  kinking.  The  last  two  conditions 
can  be  ]XMit)^'ely  diagnostic-klcd  by  D-Lthcterizing  the  ureters.  If  the 
catheter  a-pealcdly  becomes  arrested  at  the  same  place,  the  existence 
of  one  or  the  other  of  tlie»e  conditions  may  be  assumed  unless  symp- 
toms of  obstruction  due  to  some  other  cause,  such  as  tumor  or  stone, 
are  present. 

[The  lalc  Christian  Fcnger.  of  Chicago,  applied  the  principle  of 
the  Hc-taekc- Mikulicz  O|)criition  of  pylomplasty  to  tlic  treatment  of 
stricture  of  the  ureter,  making  a  longitudinal  ind^uon  over  the  stric- 
turcd  portion  and  then  uniting  the  wound  transversely.) 

Ureteral  calculi  arc  caused  by  the  descent  of  a  calculus  from  the 
pelus  o(  iho  kidney.  Thi^y  have  three  points  of  predilectSon,  namely, 
at  the  junction  of  the  renal  pcKis  and  ureter,  in  the  lower  third  of  the 
ureter  where  the  sacrum  bends  forward,  and  in  the  intra^-csical  portion 
of  the  ureter. 

The  symptomi  vary  according  as  the  stone  |>artly  jy  wmplctcly 
obstructs  the  flow  of  urine.    In  the  latter  insta 
and  anuria  are  not  uncommon,  whereas  in  the 
whatever  may  be  produced.    A  calculus  may 
years. 

If  the  hl<itor>-  and  symptoms  of  the  c 
results  of  palpation  and  calhelerlxaii 


EXAMINATION   ASD  DISEASES  OT  THE   rHETERS. 


53* 


I 


diagnosis  will  not  be  difficult.  If  the  symptoms  persist  extraperiton- 
eal ureicrcctomy  is  the  proper  procedure. 

[The  upper  ponion  of  ihc  ureter  may  be  exposed  by  cither  of  the  two 
principal  incisions  described  for  exposing  the  kidney. 

If  ihc  ob1i<|uc  incision  be  prolonged  around  the  iliac  crest,  par&Uel 
with  Poupurt's  ligament,  to  a  point  corri-sponding  to  ihe  external 
abdominal  ring  (Henry  Morris),  nearly  the  whole  Icnglh  of  ihc  ureter 
can  be  brought  into  view.  The  abdominal  ponion  of  this  incision  b 
carried  down  lo  ihe  peritoneum,  which  is  then  separated  and  displaced 
inwards  so  as  to  expose  the  uri-ter. 

A  longitudinal  incision  is  then  made  in  the  ureter,  the  calculus 
extracted,  and  the  wound  closed  with  catgut.  In  cases  where  the 
ureter  is  greatly  distended  with  foul  decomposed  urine  and  pus  drainage 
b  to  be  employed,] 

Tuberculosis,  uccording  lo  my  experience,  does  not  occur  as  an 
isolated  disease.  The  process  dther  descends  from  the  kidney  or 
ascends  from  the  bladder,  the  former  being  its  more  common  mode 
of  propagation.  The  diseased  ureter  is  usually  markedly  thickened, 
and  the  appearance  of  its  vc«cal  orifice  generally  betrays  its  condition. 
The  orilice  is  cither  irregular,  as  though  ulcerated,  or  It  is  ccdcmatous 
and  sfi-ollen;  in  some  cases  it  is  surrounded,  or  perhaps  occluded,  by 
an  area  of  bullous  oedema.  .Attempts  at  cathetcriEation  sometimes  fail 
in  consequence  of  the  changes  which  have  taken  place  in  the  ureter. 
These  consiil  in  thickening  of  the  mucous  membrane  (cedema),  stric- 
ture and  kinkmg.  The  complete  clinical  picture,  the  inefScacy  of 
treatment  directed  to  the  bladder,  and  the  finding  of  tubercle  bacilli 
in  the  urine  make  diagnosis  certain. 

For  further  details  concerning  these  affections  the  reader  is  referred 
to  the  articles  on  the  diseases  with  which  they  arc  associated. 
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FUNCTIONAL  DISTURBANCES  OF  THE  SEXUAL  ORGANS. 

ANATOMY  AKD  PHYSIOLOGY. 

In  the  nuUc  puberty  begins  at  about  ihc  tUtvcnth  year.  The  tint 
sign.1  of  its  dc\Tlopinent  are  changes  of  \-oice,  gronih  of  hair  on  cerrnin 
parts  of  tlic  body  (pubcs  and  face),  and  avakcoing  of  the  sexual  im- 
pulse. At  the  same  time,  or  occasionally  before,  erections  of  the 
penis  begin  to  occur;  they  constitute  the  most  essential  attribute  of 
mascuUae  potency. 

ERECTIOK. 

Erection  is  under  control  of  the  ncrv-ous  system  and  it  may  be  evoked 
by  ^imuli  atlectinj;  Ihc  brain,  certain  peripheral  nerves,  and  the  spinal 
cord.  Thes<-  ner\-c-tnicts  influencing  erection  have  been  demonslrated 
on  dogs  by  Eckhard.  There  is  no  reason  to  believe  that  thr  conditions 
in  man  are  any  different  than  in  the  higher  animaU.  According  to 
Eckhard  the  nerves  controlling  erection  originate  in  the  spinal  cord; 
he  succeeded  in  exciting  erections  with  t-lcctrical  Ktimuktton  of  the 
cervical  as  well  as  the  lumbar  portion  of  the  cord.  Irritation  of  the 
poDA  at  the  point  of  entrance  of  the  crura  cerebri  into  the  cerebrum 
likcwi.^  pmdui'«l  rigidity  of  the  penis.  From  lhcs«  cxpcrimpnts  he 
concluded  that  the  impulses  necessary'  (or  the  production  of  an  erection 
originate  in  the  cerebrum  and  are  transmitted  through  the  pons  and 
crura  cerebri  to  the  cord. 

Furthermore,  Goltx  found  that  after  separation  of  the  lumbar  portion 
from  the  remainder  of  the  cord,  erect  ions  could  be  produced  byirritating 
the  glans  penis.  Thi<i  led  to  the  con<'lusion  that  there  is  an  inde- 
pendent center  of  erection  in  the  lumbar  curd. 

Gdts  also  showed  that  this  lumbar  center  may  be  inhibited  by 
impulses  from  the  medulla  and  brain.  He  found  that  reflex  stilTcning 
erf  the  iKnis  occurred  much  more  ()uickly  when  th&£a|d  wn-<  ijivided 
between  the  thoracic  and  lumbar  portions,  that  ti^^^^lllUUtt^^'C . 
inhibitor)'  influence  of  the  rest  of  the  cord  nnrl 

Clinical  obser\'ations  in  man  arc  in  accord  W 
The  influence  of  the  brain  upon  erection  ' 
that  certain  sights  and  mental  impn 


ASATOMY  AND  PHYSIOLOO*. 


539 


i 
I 


produce  un  erection;  indeed,  Uus  is  the  most  frequent  mode  of  origin; 
the  sight  of  certain  women,  a  lewd  conversation,  obscene  pictures, 
or  even  the  mere  thought  of  such  things  wUl  cause  rigidity  of  iht-  penis. 

That  erections  may  be  generated  in  the  spinal  cord  is  aho  proved 
by  clinical  observations.  It  Is  known  that  in  ihe  primary  hyperarmic 
stage  of  certain  chronic  diseases  of  the  spinal  cord,  frequent  erections 
or  even  priapism  arc  among  the  usual  symptoms.  So,  too,  erection 
and  ejaculation  have  been  obsened  in  certain  forms  of  irritation  and 
concus^on  of  the  cord,  particularly  in  the  upper  cervical  jMJrtion 
(Oliver),  and  in  fractures  and  dislocations  of  the  vcrtcbte;  they  are 
often  the  first  sign  of  a  beginning  ataxia  (Erb). 

In  regard  to  reflex  stiffening  of  the  penis,  it  is  well-known  that 
friction  or  even  touching  the  organ  may  cause  it  to  become  turgid. 
In  acute  gonorrhcea,  prostatitis,  and  vesical  calculi  frequent  painful 
erections  arc  one  of  the  most  constant  symptoms.  They  arc  reflex 
and  are  due  to  irritation  of  the  peripheral  nerves  resulting  from  inflam- 
mation in  the  urethra,  prostate,  or  bladder.  The  usual  morning 
erection  is  due  to  irritation  of  the  peripheral  nervi  erigentes  by  a 
distended  bladder. 

In  regard  lu  the  phenomenon  of  erection  itself,  it  must  be  admitted 
that  its  mechanism  is  not  perfectly  clear,  although  the  works  of  Kdllikcr, 
Kohlrausch,  Eckhard,  Goltz,  Loven  &nd  Frey  have  materiidly  advanced 
our  knowledge  of  it.  The  existence  of  an  erection  is  dependent 
upon  an  increased  afflux  of  blood  to  the  corpora  cavemot^a  and  a 
lessened  outflow  from  the  same,  so  that  they  contain  more  blood 
when  the  penis  is  rigid  than  at  other  times.  It  is  not  entirely  clear, 
however,  in  exactly  what  manner  this  change  in  the  circulation  is 
effected.  That  it  is  entirely  dependent  upon  interference  with 
the  outflow  of  venous  blood  Is  doubtless  false,  for  a  good  erection  can- 
not be  produced  by  simply  tying  the  veins  of  the  penis.  There  is  a 
simultaneous  increase  in  the  flow  of  arterial  blood;  in  animals  the 
manometer  shows  a  fall  in  blood-pre«iure  in  the  arteries  near  the 
penis  during  erection,  and  Eckhard  proved  that  it  extended  to  the 
femoral  artery. 

How  docs  this  increased  afflux  of  blood  occur.^  It  is  practically 
certain  that  it  is  not  due  to  increased  cardiac  action;  at  least  this  is  a 
very  subordinate  factor  in  the  production  of  the  ncccssar}*  afflux  of 
arterial  blood.  It  is  much  more  probable  that  the  arteries  of  the 
penis  arc  dilated  during  erection  so  that  more  blood  enters  the  organ. 
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In  answer  to  the  question  as  to  whether  the  vessels  become  dilated 
by  direct  action  of  the  muscle  fibres  in  their  walls,  or  whether  the  walls 
become  relaxed  and  the  caliber  of  the  vessels  thus  increased,  Goltz 
made  the  following  statement:  "I  am  of  the  opinion  that  the  relation 
of  the  neni  erigentes  to  the  penis  is  the  same  as  that  of  the  \-agus  to 
the  heart  or  the  chorda  tympani  to  the  submaxillary  gland.  When 
the  penis  is  flaccid  its  small  arteries,  and  perhaps  other  vascular  spaces 
as  well,  are  in  a  state  of  moderate  contraction,  in  consequence  of  which 
the  blood-current  in  the  penLs  is  subjected  to  considerable  pressure. 
It  is  probable  that  this  tonicity  of  the  vessels  is  maintained  by  the 
small  ganglia  which  Lov^n  discovered  on  the  penis.  Now  when  the 
nervi  erigentes  are  stimulated  to  actinty,  the  contracted  arteries  of  the 
penis  relax  and  forthwith  become  dilated  under  the  presstire  of  the 
blood,  which  is  copiously  poured  into  the  retiforra  spaces  of  the  corpora 
cavernosa, distending  them  to  the  utmost.  I  am  inclined  to  agree  with 
Lov^n  that  the  peripheral  gangUa  in  the  penis  arc  the  center  of  vascular 
tonicity  and  believe  that  they  may  be  inhibited  by  the  nervi  erigentes, 
just  as  it  is  supposed  that  the  vagus  inhibits  the  ganglia  of  the  heart." 

Whether  this  explanation  is  true  or  whether  direct  muscular  action 
is  the  cause,  or  whether  both  relaxation  and  muscular  action  are 
responsible,  has  not  yet  been  determined. 

There  is  less  difficulty  in  explaining  how  the  venous  reflux  is  preven- 
ted. Part  of  the  veins  which  carr>-  the  blood  from  the  corpora  cavern- 
osa empty  into  the  dorsal  vein  of  the  penis  and  the  remainder  pass  to 
the  imder  surface  of  the  organ  through  interstices  in  the  cortical  plexus. 
If  the  corpora  cavernosa  are  tilled  with  blood,  pressure  of  the  cortical 
plexus  upon  the  veins  wUl  hinder  the  outflow  of  blood  from  these 
bodies. 

In  addition  to  this  there  is  the  action  of  a  muscular  apparatus  by 
which  the  reflux  of  blood  is  completed.  The  bulbo-cavemosus 
[accelerator  urinee]  arises  from  a  tendinous  raphee,  from  which  the 
transversi  perinei  and  sphincter  ani  extemus  also  take  origin.  Its 
flbres  extend  along  both  sides  of  the  bulb  to  bifurcate  above  and  be 
inserted  into  the  fibrous  sheath  of  the  corpora  cavernosa.  When 
this  muscle  contracts  the  penis  is  constricted  in  the  region  of  the  sym- 
physis and  the  return  of  blood  from  the  corpora  cavernosa  thereby 
impeded.  At  the  same  time  the  penis  is  elevated  and  pressed  against 
the  symphysis  by  the  ischio-cavemosus,  which  also  assists  in  prevent- 
ing the  reflux  of  blood  from  the  corpora  cavernosa. 
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COHABITATION   AND  OBGASU. 

Cohabitation  is  a  terra  applied  to  the  act  of  copulation,  through 
which  ihe  ^perm  is  implanted  in  the  ovum.  For  ihc  fult'illmi-Dt  of 
this  act  rigidiiy  of  the  penis  is  necessary  so  that  it  can  be  introduced 
into  the  vagina  of  the  female.  By  friction  upon  the  vaginal  walls 
it  is  so  siimulated  that  orgasm  and  ejaculnlion  occur,  the  latter  being 
reflex.  Orgasm  is  the  crisis  of  voluptuous  sensation  which  is  experi- 
enced when  the  semen  escapes  through  the  urethra,  or  to  be  more 
exact,  when  it  is  expelled  from  the  cjaculator^*  duct  into  the  urethra. 

UBIDO  sex(;au& 

The  sexual  impulse  peculiar  to  the  healthy  adult  male,  and  compar- 
able to  the  sexual  instinct  of  certain  animals,  is  excited  by  those  causes 
which  we  have  recognized  in  Ihc  production  of  erecUon,  only  they  are 
so  intensified  that  they  impel  the  individual  to  the  performance  of 
the  sexual  act. 

It  k  very  difficult  to  draw  the  line  between  normal  and  abnormal 
sexual  impulse;  it  must  be  remembered  that  the  sexual  feeling  is  not 
90  highly  developed  per  .w,  but  that  it  Is  rather  aroused  by  occa.<uonal 
causes.  It  is  generally  greater  in  men  than  in  women.  It  is  also 
influenced  by  individual  disposition,  regimen  of  living,  food  and 
occupation.  Persons  who  work  little  and  cat  heartily  of  stimulating 
food  are  much  disposed  to  eruptions  of  the  sexual  feeling,  while  those 
who  arc  engaged  in  mental  or  gihysical  work  find  that  their  pas&ions 
are  kept  subdued. 


EJACCLATION. 

Ejaculation  is  the  term  applied  to  the  reflex  process  by  which  semen 
is  diM-harged  into  the  urethra  and  carried  out  of  the  body.  When  the 
crisis  of  sexual  excitemcni  is  reached  the  musculature  of  the  seminal 
vcMcles  and  ejaculaiory  ducts  force  the  semen  into  the  urethra,  whence 
it  is  forcibly  ejected  by  a  spasmodic  contraction  of  the  bulbo-cavcmosus 
Rod  Ihc  sphincteric  portion  of  the  prostate  [sphincter  \csJco!].  Ejacu- 
lation is  under  Ihc  influence  of  reflex  excitation  of  the  ejaculatoiy 
■rnter  igeniio-spinol  center  of  Budge),  which  li«  in  the  cord  on  Ihe 
-I  of  the  fourth  lumbar  vertebra.  This  center  sends  &bres  to  (he 
r-Avemosm,  which  accordingly  is  the  true  muscle  of  ejaculation. 
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THE  SEUEN. 

By  semen  or  «penn  is  meani  the  fluid  which  uoder  nonnal  conditions 
flows  out  of  the  male  urethra  at  the  termination  of  coition.  This 
fluid  is  not  a  i^mpli;  product,  but  is  composed  of  the  secretion  of  the 
testicles,  vasa  dcfcrcniia,  seminal  vesicles,  prostate  and  the  mucous 
glands  of  the  urethra. 

The  testicular  secretion  as  it  is  found  in  the  seminiferous  tubules 
is  a  ihick^  white,  viscid  mass,  conu-sling  prindpsJly  of  spennatoblasts, 
the  mother-cells  of  spermatozoa.  The  spermatozoa  arc  first  seen  id 
the  rete  Halleri.  Here  and  In  the  following  segment  of  the  seminal 
passage,  in  the  epididymis  and  vas  deferens,  they  are  noa-motilc,  in 
consequence,  no  doubl,  of  the  density  of  the  surrounding  medium, 
which  is  a  tenacious  fluid  containing  nucleated  epithelial  cells  of 
various  shapes,  and  irregular,  highly  refractive  granular  celU.  In  the 
vasa  dcfcrcntia  the  spermatozoa  become  thoroughly  mixed  with  this 
fluid  and  are  carried  to  the  seminal  vesicles  with  it. 

The  secretion  of  the  seminal  vesicles  which  is  now  added  to  the  mix* 
ture  is  tenacious.,  odorless  and  colorless,  of  a  higher  specific  gravity 
than  water,  neutral  in  reaction  and  non-ooagulable.  It  contains 
nucleati-d  polyhedral  epithelium,  isolated  leucocytes,  and  shiny  liodies 
resembling  grains  of  sago. 

The  secretion  of  the  prostate  is  also  added  to  the  semen.  It  is 
alkaline  or  neutral  and  of  a  milky,  opalescent  color;  it  contftins  very 
fine  granular  cells,  droplets  of  lecithin  and  hyaline  flakes,  to  which 
isolated  ejuthelial  cells  are  almost  always  added  when  the  prostatic 
scx'rction  is  expressed  by  pressure  through  the  rectum.  It  is  this 
scrretion  which  gives  the  semen  its  white,  half  transJucent,  o[>,alcscent , 
property,  which  differentiates  it  from  the  secretion  found  in  the  seminal ' 
N'eMctes.  If  several  ejaculations  occur  in  succession,  the  ojialescence 
of  the  semen  becomes  less  and  less;  it  becomes  thinner  and  more  tike 
the  contents  of  tlie  seminal  vesicles.  This  is  due  to  the  absence  of 
prostatic  fluid. 

Occasionally  the  so-called  prostatic  corpuscles,  stratified  bodies 
having  an  amber  or  brown  center  usually  sunounded  by  light  concen- 
tric layers,  are  found  in  the  prostatic  fluid.  These  corpuscles  varj-  in 
size  from  minute  specks  to  masses  as  large  as  a  hemp-seed.  Thej-  are 
colored  blue  by  iodine  and  green  by  substances  rich  in  albumen. 

The  next  ingredient  added  to  the  seminal  fluid  is  the  secretion  from 
Cowper's  glands,  a  tenacious,  ropy,  hyaline  mass  which  b  alkaUne 
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s  retction  and  serves  to  iubricali-  the  pan*  with  tvhich  it  comes  in 
contact.  It  is  secreted  during  erection,  at  the  moment  of  ejaculation, 
and  is  analogous  to  the  accretion  of  Bartholin's  glands  in  the  female. 
Let  us  now  consider  the  semen  as  a  whole,  as  it  appears  after  an 
emisMon.  It  is  u  tenacious,  fi^yish,  opak-sccnt  fluid  of  alkaline  reac- 
tion having  a  higher  specific  graWty  than  water  and  a  peculiar  odor 
resembling  that  of  boiled  starch.  The  quantity  discharged  at  a  single 
emission  varies  in  flifferent  men  from  5  to  so  g.  [ij  to  5  fl.  drachms]. 


Fie.  III.— Narroul  Semen,    d.  S^iraiiimin-     6.  Molcculnr  dctriliu.     t.  Sper* 
nuloblntu-    d.  LruracyiM,    t.  Epitheliiun.     /.  Specks  of  pigmecl. 


If  coitus  is  repeated  at  frequent  inten-als,  the  quantity  decreases  with 
each  ejaculation  until  fmally  only  a  few  drops  are  expelled. 

Immediately  after  it  is  voided  the  seminal  fluid  becomes  converted 
into  a  gelatinous  mass,  although  the  air  soon  causes  it  to  liquefy  again. 
According  to  Vauquclin  it  is  composed  of  lo^i^,  of  soUds  and  (>o'vI  of 
water.  One-half  of  the  ^lids  are  orgimic  elemenUs.  An  albuminoid 
substance  called  spermatin  can  be  extracted  from  the  semen;  it  is 
probably  formed  in  the  seminal  ve&icles.    .About  j%  of  the  solid 
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elements  b  phosphate  of  limi-,  and  i  %  sodium  &alt5;  traces  of  ammooio- 
magnesium  phoephatv  arv  ilUo  found. 

If  a  drop  of  <ieminal  fluid  i^  examined  xauivr  the  microscofie  all  these 
elements  arc  found  (Fi);.  211). 

The  most  important  and  most  striking  are  the  actively  motHe, 
undulating  spermatosoa.  Not  always,  though  occasianally,  leucocytes, 
the  ooncenlric  Mraiilied  prostatic  corpuscles,  and  the  9*go-like  particles 
known  as  Lallt-mand-Trousscau  corpuscles  arc  found.  The  fecundat- 
ing power  of  the  semen  depends  upon  the  life  of  the  spermatozoa. 
The  only  sure  sign  of  their  vitality  that  wc  yet  possess  is  tbeir 
motility. 

H  semen  is  allowed  to  stand  in  a  reagent  glass  for  a  few  houn.  it 
separates  into  two  lavi'r^,  the  upper  of  which  is  thin,  while  and  trans- 
lucent, somewhat  resembling  whey,  while  the  lower  is  a  thick,  white, 
opaksccnt  mass.  If  a  drop  of  the  upper  layer  be  examined  nnicro- 
scojMcally,  it  will  be  found  to  contain  epithelium  and  molecular  det  ritm 
(the  seminal  granules);  the  under  stratum  h  composed  of  spermatozoa. 
From  the  thickness  of  this  layer  and  the  rapidity  with  which  it  forms 
an  idea  as  to  the  ciuanlity  of  spermatozoa  in  a  given  specimen  of 
semen  can  be  obtained  (Ultzmann). 

In  normal  semen  their  number  is  ver>-  great,  many  thousands  being 
contained  in  one  drop.  Under  the  microscope  they  are  seen  to  be 
actively  motile.  They  consist  of  a  flattened  pynform  head,  a  neck  and 
8  long  thread'like  tapering  tail.  The  tail  is  from  ten  to  twelve  times 
as  long  as  the  head  and  makes  incessant  undulating,  lashing  mot-e- 
ments,  by  which  the  head  is  pushed  forward  between  other  sperma- 
tozoa and  ccUs.  This  nvadty  of  movement  caused  the  spertnatozoa 
to  be  called  seminal  animalcules.  The  semen  soon  dries  under  a  cover 
glass  and  the  most  active  spermatozoa  lose  their  power  of  motion  after 
a  few  liours;  if  the  semen  be  guurdwl  from  light  and  cold,  however, 
living  spermatOi>.oa  may  be  found  at  the  expiration  of  thirty-six  or 
forty-right  hours.  Dead  spermatozoa  differ  in  no  wise  from  ihc 
living  except  that  their  tail  is  extended  or  its  extremity  perhaps  coiled 
up  in  spiral  form. 

Water  destroys  spermatozoa  immediately,  whereas  normal  saline 
solution  prolongs  their  power  of  motility  for  some  time;  alkalies, such 
as  solutions  of  potassium  and  sodium  also  favor  ihcir  moiility,  whe 
adds,  metal  sails,  and  arid  secretions,  ns  urine,  for  cxain]>k-,  at  1 
kills  them. 
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This  leads  us  to  consider  the  »gmficance  und  imporiancc  uf  the  didcr- 
cnt  components  of  the  semen.  As  some  urine  remains  in  the  urethra 
«fwr  each  act  of  micturition,  and  as  the  semen  passes  through  iHs 
canal,  its  contact  with  the  acid  urethral  walk  wxjuid  impair  the  vitality 
of  the  spermatozoa  hud  not  nature  provided  a  mi-ans  to  prevent  tliis 
ex-il.  The  remedy  is  provided  by  the  secretion  of  the  prostate,  Cowper's 
glands,  the  urethral  mucous  glands  and  the  sinus  pocukris.  During 
erection  and  at  the  moment  of  ejaculation  the  la.st  three  secrete  an 
alkaline  fluid  which  greases,  lubricates  and  makes  the  urethral  wall 
alkaline. 

It  has  already  been  slated  thai  the  secretion  of  the  seminal  vesldes 
acts  chiefly  as  a  diluent  of  the  testicular  product  and  thereby  causes 
the  spermatozoa,  which  are  previously  motionless,  to  become  motile. 

The  prostatic  fluid  is  of  equal  importance.  Marris  Wilson  long 
since  showed  that  the  secretion  of  the  prostate  is  necessarj-  to  maintain 
the  vitality  of  the  spermalo/.oa.  He  believed  that  is  was  the  neutral 
phosphate  of  lime  in  this  fluid  %vhich  prcsen-ed  them  from  the  destruc- 
tion to  which  they  would  be  subjected  by  contact  with  the  acid  secre- 
tion>  of  the  urethra. 

Percy  proved  that  s{>ennutoi!oa  soon  perisl)  in  the  uterine  secrettons 
unless  the  lattt-r  are  mixed  with  prostatic  fluid;  when  prostatic  fluid  is 
present,  however,  they  remain  active  for  ihri-e,  four  or  e\«i  eight 
days.  More  recent  investigations  have  confirmed  this  view.  FQr- 
bringer,  who  by  the  way  believes  llie  prostatic  fluid  to  be  acid,  added 
fresh  prostatic  secretion  to  the  semen  of  a  man  alTcctcd  with  spcrmator- 
rlitea  and  found  that  previously  sluggish  spermatozoa  became  active; 
he  therefore  concluded  that  the  prostatic  secretion  exerts  a  specific 
viialij:ing  action  upon  the  spermatoeoa  which  are  dormant  while  in  the 
seminal  vesicles  and  spermatic  ducts. 

The  relation  of  the  pro»latic  secretion  to  the  power  of  impregnation 
is  shown  by  another  observation,  if  not  with  certainty  at  least  with 
probability. 

If  semen  is  dried  on  a  glass  slide  ami  examined  after  a  certain  time 
var^-ing  from  a  few  hours  to  three  days,  peculiar  crystals  having  the 
form  of  rli'  I   "  '-^msam!  ending  in  fine  points  or  rhomboid  margins 

an-  tl■>nn^  '  no  .if  nrr.i    -cd  in  Uyers.     If  one  of  these  plates 

"'  led,  and  if  several  arc  placed  across 

Fig.  aia).  The  composition  and 
iwit  described  by  Van  Dccn  and 
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BHlHjti.  wn  BMDiB  iBttx  tbt  uOb  BBQcscts  spcmwDC  ciy&uls,  s 

BOttcn(r  unks  w^  ^"f  "^  iBBmBan  ""r*^!  Sduuncx'  coBOtOr 
CB  ttnS  to  be  pBDipfeflClC  Vlft  aS^IDI^  AD  Of^AIC  "*f*.  ^HZ^BftOft  D^ 

Bnn  that  tbrr  arc  cnapaaui  of  ;*«f*»**  of  anpatnn.  and  GnMfi 
that  dvy  ue  inwie  up  of  UBonoi^-nii^neiiani  phoiphwg.  Otbcn 
bcfinc  tbem  to  be  -ttH'f'  «■&  CbBRst'ft  ex^sUls.  wUck  aiv  said 
tIT  IWTIff  TflflTTTr  pWni^  IBiyifM  WrfTfjfMl  I  I  III!      r&fTKingcr  psoinj 


by  numinaiuin  of  the  contents  of  the  seminal  \'esides  uid  the  pros- 
tfttic  Mxnrlkin  of  a  large  number  of  cor[)««s.  and  also  the  prostatic 
add  of  Ihc  Uvin)(,  ilial  these  crystals  arc  found  only  in  the  prostatic 
fluid.  He  atiribuln  the  pc<:uliar  .'■melt  of  the  scmcD  ULgue  bodies, 
ll  io  ccTlain  that  Ihcy  do  not  oriKinatt  in  the  ii>iii  i^^^^ktion,  for 
they  arc  found  moM  abunilanily  ami  bcsi  dcviinj-cil  yrnia.  * 

condition  in  which  spcmulojna,  the  chatacteristi  'T*'  ''"^ 

testicular  secretion,  arc  absent.  ^     wk 

II  may  be  said  that  the  rchiiion  of  the  si>ennatoix 
cryslob  h  one  of  inverse  pjj^^^^^lbc  more  dl 
and  the  morv  (|uickly  the^^^^^B^  the  fcv 
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or  tnclSft  their  activity.  Therefore  they  arc  almost  always  found  in 
azoospermia.  The  thinner  and  poorer  in  spermatozoa  the  semen, 
the  earlier  the  appearance  of  lhe.se  cmtalsand  ihe  gnaier  their  number. 

While  they  arc  found  in  normal  semen  only  when  it  has  been  dried 
and  then  peThajis  only  after  several  dajs,  in  the  semen  of  azo&pcrmia 
they  are  seen  a  few  hours  after  ejaculaiion.  A  drop  of  i%  solution 
of  ammonium  phosphate  renders  them  more  distinct  (Filrbringer). 
Ultzmann  explains  the  late  occurrence  of  these  crystals  in  normal 
semen  by  assuming  thai  cryslalliealion  cannot  Ukc  place  in  a  fluid  so 
full  of  motion.  It  is  only  after  the  spermatozoa  die  and  the  semen 
becomes  still  that  crystaltieation  can  begin. 

According  to  these  statements  the  presence  of  spermatic  crystals 
is  of  value  in  determining  the  impregnating  power  of  the  semen. 

The  time  at  which  semen  is  produced  \'aries  in  different  persons. 

Generally  speaking  it  begins  to  be  secreted  at  puberty  and  may 
continue  until  an  advanced  age.  Liegeois  found  spermatozoa  in  the 
semen  of  two  boys  of  fourteen,  four  of  sixteen  and  two  of  eighteen 
yeais.  In  respect  to  the  age  limit,  it  may  be  staled  that  Wagner  found 
(hem  in  the  semen  of  men  sixty  and  se\'enty  years  old,  Curling  in  tliat 
of  a  man  aged  eighly-se%cn,  and  Casper  (the  medico-legal  expert)  in 
that  of  one  aged  ninet)'-si]E.  Out  of  twenty-three  ceases  In  which  death 
resulted  from  the  weakness  of  (rfd  age  or  from  affections  common  to 
this  period  of  life,  and  in  whidi  no  serious  organic  leuons  were  present, 
Dicu  found  them  six  times.  Therefore  it  b  seen  that  semen  capable 
of  causing  impregnation  may  be  produced  under  normal  physiological 
conditions  until  an  advanced  age,  but  that  its  fecundating  power  dies 
out  under  th«  influence  of  severe  diietises  and  a  high  degree  of  cachexia. 


FUNCTIONAL  DISEASES  OF  THE  SEXUAL  ORGANS. 

Having  discussed  the  anatomy  and  phj'siolog)'  of  the  sexual  appa- 
rattis  we  will  now  consider  its  functional  disturbances.  We  n-ill  first 
study  the  so-called  abnormal  loss  of  semen,  secondly  impotence  and 
thirdly  sterility. 

THE  ABNORMAL  LOSS  OF  SEMEN. 

Under  normal  conditions  the  adult  male  loses  semen  only  upon 
cohabitation,  or  if  this  is  not  indulged  in  for  a  lung  time,  it  escapes 
spontaneously  at  inten'als,  this  loes  constituting  what  is  known  as 
pollutions.    The  occurrence  of  [wltulions  ts  somewhat  physiologic. 
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Tliry  lukc  place  during  sleep  and  are  uouullv  accompanied  by  laM:i\-ioui 
drcama  and  a  svtiac  of  erection.  Thry  an*  due  lo  irriladon  produced 
bj^  dUtaujon  of  the  semitud  vrndr*  with  semen;  this  irritaiinn  U 
transmitted  by  sensory  nerve  fibre*  lo  ihi-  spinal  cord,  cspcciallj  id  the 
ejaculatory  center,  and  when  its  maximum  is  ailouned  it  sets  up  a 
reflex  conlrarlion  of  the  seminal  vesicles  and  vasa  dcfcrcntia. 

Acconlingly  ]x>llutions  arc  mohl  commiKi  in  the  bloom  of  sexual  life. 
when  the  semen  is  most  abundantly  produced.  Fh^'siological  pol- 
lutions arc  not  chatacieriKcd  wmuch  by  tbefre()uencyof  thciroccur- 
rcncc  OS  by  the  manner  in  which  they  take  place.  If  a  strong 
yoting  man  who  lives  on  rich  food  has  an  emission  about  once  a  week 
without  any  bad  reaction  on  hi^  health,  it  is  to  be  considered  entirely 
physloto^cal. 

The  production  of  semen,  and  therefore  its  evacuation  \-aries,  in 
difTcrcni  ffcrsong;  it  a  greater  in  lho»e  who  lead  an  ailive  scxtial  life, 
whose  mind  is  occupied  with  sexual  matters,  than  in  those  who  U%-e 
tTKKleratcly  and  engage  in  active  mental  pumiits.  In  the  first  class 
the  increased  production  of  semen  {pltthora  sfminalis),  in  consequence 
of  the  reflex  action  produced  by  distension  of  (he  seminal  vesicles, 
leads  to  frequent  desire  to  empty  these  organs  and  to  incrcasctl  irri- 
tability of  the  ejaculator)'  apparatus. 

Nocturnal  pollutions,  then,  be«)mc  patbolo^c  only  when  they  exert 
a  bad  reaction  upon  the  Kcnerat  health.  They  arc  pathologic  when 
they  occur  with  undue  frerjucncy,  as  for  example,  on  several  nights 
in  succession  or  several  limes  in  one  night,  and  when  the  characteristic 
accompaniments,  ercclion  and  voluptuous  feeling,  are  absent  or 
considerably  diminishwl.  Tlic  patients  feel  weak  and  debilit.nwl, 
are  iire<l,  disinclined  to  work,  and  morose  or  irritable.  Pollutions 
having  such  after  affects  arc  naturally  pathologic. 

Pollulions  occurring  during  the  day  aitd  resulting,  as  b  usually  the 
case,  from  slight  mechanical  or[»sychical  irritation  arc  to  be  considered 
as  a  symptom  of  disease.     It  must  be  borne  in  mind  that  abnormni 
pollutions  do  not  constitute  a  disease,  but  that  they  i 
of  some  morbid  condition.     If  a  loss  of  semen  occui 
tuous  feeling,  without  orgasm,  without  erection, 
gratlually  instead  of  being  forcibly  ejected,  the 
known  as  spermatorrhoea.  ^^^^k 

This  spont.«m-uus  nn<l   |K:rii.McntT^^^~imi-n 
generally  folloivs  defecation  and  mti* 
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If  morbid  poUulions  are  considered  as  due  to  a  motor  ncurous 
of  the  scsual  apparatus,  a  spasm  of  the  mu&culuture  of  the  scmitiat 
vesicles,  then  spermatorrhoea  rcprcsenis  a  parcsU  of  the  cjaculaiory 
ducts.  It  is  conceivable  that  there  may  be  various  transitional  forms 
between  poUulions  and  sijcrmaiorrlicca;  thus,  for  instance,  pollutions 
may  be  associated  with  imperfect  ea-ctions,  and  there  arc  cases  of 
spermatorrhcea  in  which  slight  rigidity  of  the  penis  supervenes,  together 
with  some  pleasurable  sensation. 

In  order  to  undemand  the  significance  of  pathologic  pollutioas 
and  spermatorrhcea  it  is  essential  to  know  from  what  causes  they 
arise  and  in  what  diseases  ihey  occur. 

Doth  occur  in  neurasthenia,  a  disease  of  most  diverse  manifesta- 
tions, but  which  will  be  ctmsidered  here  only  in  its  relation  to  the 
sexual  system.  In  this  disL*asc  there  is  an  bcrcditaiy  or  acquired 
debility  of  the  entire  nen-oua  system,  a  nervous  cachexia,  so  to  speak. 
The  nervous  system's  power  of  resistance,  especially  that  of  the  allected 
centers,  is  so  slight  that  the  most  trivial  stimulation  produces  the 
maximum  of  irritability,  as  the  result  of  which  ejaculation  ensues; 
or,  conversely,  the  normal  tonicity  of  the  ejaculaior)'  duct  U  raised  to 
the  highest  |)oinl,so  that  the  semen  flows  an'ay  spontaneously  or  escapes 
upon  the  sligblest  pressure. 

Thus,  sexual  excesses  may  cause  this  symptom,  cither  directly  or  by 
inducing  neurasthenia.  Of  the  sexual  excesses  masturbatioti  occupies 
the  first  rank;  it  is  immaterial  whether  it  be  physical,  that  is,  practised 
by  frictloning  the  penis,  or  only  psychical,  an  ejaculation  being  induced 
by  conjuring  up  voluptuous  fancies. 

At  present  we  do  not  bdicvf  in  the  dreadful  results  of  masturbation 
described  by  Laltemand  and  Ttssot,  but  yet  it  must  be  conceded  that 
if  the  habit  ts  persisted  in  for  year*  it  will  impair  the  soundness  of  both 
body  and  mind,  that  it  will  result  in  cnfcchlcmcnt  and  hypencsthcsia 
of  the  nervous  system.  It  is  not  so  much  the  numerous  losses  of  semen 
as  it  is  the  effect  of  the  frequently  repeated  stimulation  upon  the 
nervous  s>-stem  which  brings  about  this  condition.  The  fre([uency 
with  which  maslurbation  is  practised  explaiiLs  why  abnormal  pollutions 
result  more  frequenUy  from  this  habit  than  from  sexual  excesses. 

That  citilus  inlcrrupius,  or  coition  terminated  before  its  comjiklion, 
for  the  puqx>se  of  preventing  conception,  may  cause  spermatorrhcea 
f  it  be  persisted  in  for  years  is  no  doubt  correcl,  although  such  a  result 
rptional.    I  have  seen  a  general  nervous  condition  follow  this 
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practice  much  more  frequently  than  the  bymptoms  now  under  dls- 
cuwiion. 

The  stimv  is  true  of  sexual  nliMincnrc.  It  U  true  that  mcti  ¥rbo 
haw  been  accustomed  to  rcRulur  sexual  intercourse,  but  ha\-e  been 
(orcdl  by  circumstanced  to  become  contini-nl,  havt  frequent  pollutions, 
ahhough  thcM  emissions  arc  not  palholofnc  because  they  ha\'e  bo 
injurious  reaction.  They  arc  rather  an  elTon  of  nature  to  rvtievc 
seminal  pli-lhoia. 

All  the  etiolo^ic  factors  which  have  been  mentioned  do  not  catisc 
pollutions  anil  spt'rmiitorrb<ra  as  often  as  they  produce  certain  local 
affections  of  the  urinun*  and  sexual  organs:  chronic  urethritis,  which 
has  extended  to  the  ejaculatory  ducts,  and  chronic  inflammation  of  the 
seminal  \-esiclcs  and  prostate  arc  conditions  which  I  have  frequently 
found  in  cases  of  abnormal  loss  of  semen.  If  the  former  can  be  cured 
the  latter  will  usually  subside.  It  i»  in  these  cases  that  loss  of  semen 
during  or  immediately  after  defecation  or  micturition  ts  the  most 
common. 

Finally,  frequent  pollutions  may  occur  in  certain  organic  diseases 
of  the  spinal  cord,  in  the  early  stages  of  tabe^  aiHl  myelitis,  for  instance. 

The  diagnosis  of  pollutions  and  spcrmatorrbcBa  is  ttsually  readily 
miide  from  the  s1atemenl^  of  the  patient,  altliough  it  mu»i  be  rcmem* 
ben<cl  thai  there  arc  discharges  from  the  urethra  which  resemble  »cmcn 
and  may  be  mistaken  for  stKh  by  the  patient.  These  are  tlie  diit- 
charges  occurring  in  prostatorrhtra  .ind  imrthrorrhcea.  As  they  are 
far  less  imjiortant  than  siHTmatoirbiea  it  is  necessary  to  distinguish 
ihcm  from  the  latter  dltease,  which  is  easily  done  by  examining  a  drop 
of  the  discharge  with  the  microscope. 

The  characteristic  picture  of  a  drop  of  semen  has  already  been  des- 
cribed. Prostalorrha-a  shou-s  the  characteristics  of  prostatic  fluid) 
namely,  kxithin  corpuscics,  small  rrfracti\'e  specks,  rings  and  flakes, 
epithelial  cells,  and  a  varjnng  number  of  leucocyt 
present.    Karely  stratified  corpuscles  are  found. 

In  ureihrorrhcra  only  a  few  leucocytes  and  pai 
epithelium  from  the  urethral  glands,  toother 
of  mucus  are  seen.    Lecithin  (-"rpuscles  and  sj 

Urethrorrh<ra  has  no  path< 
sensiti^'e  |>erM>ns  when  an  affl^^^^^^^Bk  i>enl, 
erection  and  forces  the  seO^^^^^^^HHral  gEfr 
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Prostatoirhora  is  often  a  sequel  of  prosiatiiis.  The  excretorj-  ducts 
of  the  prostate  arc  rij^ul  and  have  lost  their  tonicity,  so  that  tJigbt 
pressure  cxcrlcd  by  scj'balous  masses  suftices  lo  press  the  prostatic 
secretion  into  the  urethra,  through  which  it  passes  lo  the  external 
meatus. 

In  regard  to  the  significance  of  abnonnal  pollutions  and  spennator- 
rhcea,  il  has  already  been  slated  that  they  do  not  represent  independent 
diseases,  but  that  they  are  a  ^iJngle  member  of  a  complex  group  of 
symptoms  which  owe  their  existence  to  the  conditions  previously 
enumerated.  They  may  be  symptoms  of  general  neurasihi-nia,  which 
is  called  sexual  neurasthenia  when  it  chiefly  affects  the  genital  organs; 
or  in  consequence  of  the  reaction  which  they  produce  they  lead  to 
this  disease  of  the  nervous  system.  A  knowledge  of  them  is  of  the 
greatest  importunce  and  therefore  we  will  consider  them  more  in  detail, 
following  for  the  most  part  Kraft-Ebing's  views, 

SEXUAL    NEURASTHENIA. 


Sexual  neurasthenia  is  one  of  those  forms  of  ncr^'ous  weakness 
which  express  themselves  as  functional  disturbances  of  the  genitalia. 
These  may  be  the  only  symptoms  of  disease,  although  as  a  rule  a 
muhitudc  of  others  arc  present.  Kraft-Ebing  has  analyzed  the  symp- 
tom-complex and  given  us  a  better  undemanding  of  it. 

He  recognizes  three  stages  of  the  disease: 

1.  A  local  neurosis  of  the  genitalia,  causing  frequent  pollutions 
and  |»iemature  ejaculations.  3.  .\  neurosis  of  the  lumbar  cord,  char- 
acterized by  neuralgia  of  the  lumbo-sacral  plexus,  frequent  nocturnal 
emissions,  diurnal  pollutions  and  impairment  of  sexual  vigor. 
3.  Cerebro-spinal  neurasthenia,  in  which  the  disease  has  advanced  to 
general  neurasthi-nia. 

Not  all  cases  of  sexual  neurasthenia,  however,  pa.ss  through  these 
typical  stages.  Thus,  for  example,  there  arc  cases  of  general  ncuras- 
thcni;)  which  have  been  preceded  by  sexual  excesses  or  local  se.tual 
neurasthenia.  Severe  general  neuroses  may  result  from  sexual  excesses 
without  inralvement  of  the  genital  apparatus,  or  the  most  violent 
sexual  debauchery  may  produce  only  local  disturbances,  no  sj-mpioms 
referable  to  the  cord  and  brain  being  present.  In  this  respect,  too, 
there  are  many  variations  and  combinations.  In  general  it  may  be 
stated  that  masturbation  is  more  prone  lo  produce  cerebral  ncuras- 
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thvniii,  while  excessive  sexual  inlcrcounie  IcDds  rather  to  cause  the 
spinni  form. 

Thr  symi»toms  of  x-xiuil  ncuraMbcniii  i-onsjst  in  cerebral  mnntfc>>- 
talioitfi,  or  sexual  (t-a-bntsthcnia;  in  »|Hnal  manid^lutions,  or  ^-xual 
mjrdiisthcnts;  in  lumbar  and  local  f^-nilalmnnifcstations;  and,  Anally, 
in  rlrvuIatOT)-  ami  (liRi-viivi-  disturbances. 

As  cerebral  manifesUtions  nc  recognize  dizaness  and  a  fueling 
of  opjirission  which  may  amount  to  violent  headache,  condiltons 
which  are  delrimenlal  lo  the  development  of  mental  activity.  The 
patients  rannni  work  as  they  formeriy  could  nor  apply  tlicmsi-lvc^ 
continuously  to  lal>or;  Ihe;-  begin  lo  sleqj  pooriy  and  become  mure-  or 
IcM  ill-tcmjKTed  and  irritable.  Tbey  arc  fully  aware  of  their  mental 
apathy  and  want  of  cncrg>'  and  [his  knowledge  incrcasK  thcnr  moodi- 
ncM,  so  that  they  may  become  confiimod  h>'pothondriacs.  They 
cannot  ooiu'enirale  ihcir  mind  upon  one  subjcd.  Weakness  of 
memory  and  sensory  disturbances  supcrviaie;  the  latter  consist  of 
iacnMucd  H-nMlMliiy  lo  Ughi,  weakness  uf  listoo  (asthenopia  ncuras- 
tbcnica),  tinnitus  .lurium,  auditon*  hv-perrsthesiaand  di>turbanccs  of 
sperch.     Melancholia  as  well  as  h\7iorbondria  may  ensue. 

Tlie  spinal  numifestatioas  of  neurasthenia,    or  sexual    mydas- 
thmia,  usually  occur  in  ^sMxiation  with  cerebral  neurasthenia,  just 
as  the  latter  ts  frequently  accompanied  by  spinal  s>-mptoms.     The 
spinal  NX'mploms  are  weakness  and  fatigue  upon  walking,  pain  over 
the  ttack,  loins  and  extremities,  panesthcsia  in  these  parts,  a  sensaimn 
of  itching,  coWatw  and  numluK-^i^  of  the  legs  together  with  a  fc-cUng 
of  weight  an<1  heaviness.     I.anciiiating  pains  like  those  of  tabes  also 
lomelimn  occur.     The  objective  s>-mf4oms  of  s(unal  irritatioa   are 
obscn-cd.    namely,  localiud    sensitive    areas   in    the  spinal  column, 
6brillary  ^pum  of  the  Angen,  irentor  of  the  extremities  and  exaggerated 
patellar  reflex. 

The  local  manifeatations  of  M-xual  neara^bcnia 
urinary  and  sexual  organs^     Pain  ox'er  the  bladder 
micturilkin.  ur^itcncy  of  urinalioQ  aiwl  dribbling  of  ur 
of.   although   the   urine   itself  b  found  absotulely 
S}inptoms  are  due  in  pan  to  facroascd  irritability  of  1 
in  part  to  diminished  loiticity  of , 

The  dUtutbancrs  of  the  <exu^^^^^^^^bt  of 
ai>d  qiid)d>-n)es  hj-perwsthesia^ 
mvoltuitart-   conitactioas  of  th 
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(lAnciTig  of  the  testicles,  to  which  the  Gcrmaiu  h&ve  gi^en  the  nam« 
HodeiUanz.  Abnormal  losset  of  semen  also  take  place,  and  according 
to  Iht-  fn.'(|uency  with  which  ihey  occur  may  lead  to  weakness  and 
exhaustion  or  result  in  spermatorrhtca. 

Finally  the  disturbances  of  the  circulatory  and  digestive  systems 
have  to  be  considered.  Among  the  well-rccoKnizixi  nciirosL-s  of  the 
heart  are  stenocardia,  palpitation,  tachycardia,  p^eudo-anf^ina,  |>ain 
rsdialing  from  the  cardiac  region  to  the  scapula  and  accompanied 
by  a  feeling  of  oppression,  and  increased  cardiac  action  after  exertion, 
cxdtcmeni  and  the  use  of  strong  drink.  The  objective  signs  of  organic 
heart  disease  are  absent. 

The  dijtestive  tract  is  in  a  condition  of  ncn-ous  dyspepsia.  After 
each  meal  a  feeling  of  pressure  and  pain  develops  in  the  region  of  the 
stomach,  and  retching  or  even  vomiting  may  also  be  present.  It  is 
characlerisiic  of  this  condition  that  the  patients  sometimes  ex])erience 
violent  pain  in  the  stomach  after  partaking  of  small  quantities  of  easily 
digestible  food,  while  at  other  times  they  can  eat  a  good  dinner  of 
hca%7  food  n-ithout  feeling  the  worse  for  it. 

f.ess  commonly  nen-ous  cardialgia,  irregular  attacks  of  vomiting  and 
gastralgia,  peristaltic  agitation  of  the  stomach  and  intestines,  distension 
of  the  abdomen  and  constipation  are  present.  Both  palpation  and 
ination  of  the  stomach  contents  give  negative  results.    It  is  \veU- 

o\vn  to  what  extent  thisncr\ousdyspepsia  may  produce  disturbances 
of  nutrition  and  thus  simulate  severe  organic  disease  of  the  digestive 
tract. 

The  prognosis  of  abnormal  losses  of  semen  and  scxua!  neurasthenia 
is  not  So  unfavorable  as  the  patterns  Ihcmscivcs,  and  many  ph^'&icians 
as  well,  arc  inclined  to  consider  it.  My  exiieriencc  leads  me  to  believe 
that  nocturnal  pollutions  and  loss  of  semen  during  defecation  usually 
subside  under  appropriate  treatment,  while  losses  occurring  during 
micturition,  and  diurnal  emissions  occurring  without  any  exciting 
cause  are  dit^culi  to  intlucnce. 

If  the  condition  is  duo  entirely  to  natural  sexual  excesses  the  prognosis 
is  good  if  a  more  moderate  regimen  of  living  is  adopted.  Potlutiims 
due  to  local  disease  of  the  sexual  organs  can  also  frequently  \x  improved 
or  cured.  Cases  due  to  masturbation  arc  diflicult  to  help  because  the 
patients  cannot  relinquish  their  bad  habit,  or  if  they  do  give  it  up  for 
8  time  fall  into  it  again.    The  most  unfa\'orable  cases  of  all  are  those 

which  there  Is  an  hereditary  neurotic  taint.    The  duration  of  the 
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disease  is  always  considerable.  It  requires  many  months,  or  periiapts 
years,  to  put  these  patients  in  order. 

The  treatment  is  to  be  directed  partly  to  removal  of  the  cause  and 
partly  to  relief  of  symptoms,  although  the  former  is  naturaliy  the 
more  important. 

As  masturbation  plays  a  rtle,  even  though  it  be  not  a  great  one, 
in  the  etiology  of  the  disease,  all  possible  means  should  be  taken  to 
guard  against  this  evil.  As  far  as  children  are  concerned  the  task  of 
preventing  its  acquirement  devolves  upon  parents  and  teachers  rather 
than  upon  the  physician,  although  the  latter  may  be  of  assistance 
by  vouchsafing  proper  advice.  The  appropriate  means  of  prevention 
consists  in  careful  obsenation  of  the  child,  the  avoidance  of  obscene 
literature,  care  in  the  selection  of  his  companions — as  the  habit  is  fre- 
quently taught  by  others — avoidance  of  arduous  mental  application, 
and  encouragement  in  the  practice  of  physical  exercises  such  as  gym- 
nastics, swimming,  riding,  fencing  and  gardening. 

For  older  persons,  be  they  married  or  unmarried,  who  have  continued 
to  practise  this  vicious  habit,  it  is  first  of  all  necessary  to  make  them 
understand  that  the  e\il  results  are  generally  exaggerated.  This 
may  keep  them  from  becoming  neurasthenic  or  hypochondrical.  As 
much  exercise  and  physical  labor  as  possible,  with  a  light,  easily 
digestible  diet  are  indicated. 

Patients  who  have  acquired  their  disease  by  overindulgence  in 
sexual  intercourse  do  not  require  much  counsel;  tht'v  have  generally 
become  sensible,  their  condition  forcing  ihem  to  Ivad  a  different  life. 
It  is  important,  however,  to  make  them  understand  that  ihe  evil  results 
of  their  excesses,  for  example  spermatorrha'a,  are  of  no  great  signifi- 
cance and  arc  of  only  tem]>orary  duration. 

If  ;in  organic  disease  such  as  tabe-s  or  myelitis  is  the  cause, the  mani- 
festations of  the  general  disease  are  so  much  more  pronounced  than 
the  local  symptoms  that  treatment  of  the  latter  may  not  be  indicated. 
The  local  disturbances,  however,  may  annoy  the  patient  verj-  much 
and  tiierefore  tliey  must  be  watched. 

The  bromides,  cold  affusions  to  the  back  and  genitals,  and  galvani- 
zation and  faradization  of  the  sjiinal  cord  arc  the  appropriate  remedies. 
The  results  are  slight  and  seldom  permanent.  Relapses  require 
treatment. 

The  pros[)ects  of  improvement  and  cure  arc  best  in  those  cases  of 
frequent  abnormal  pollutions  and  syjermatorrhcea  dependent  upon  a 
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k1  lesion  in  ilic  sexual  orf^ns.  Of  such  lesions  by  far  lh«  most 
common  arc  those  due  to  chronic  gonoirhira,  which  almost  always 
extends  to  the  posierior  urethra  and  invadw  the  piwiaie  and  seminal 
vesicles.  The  measures  recommended  for  chroDic  gonorrhora 
(qui  vide)  may  be  used  with  advania^L-  in  this  condition,  acconling  lo 
the  indications  of  the  individual  case. 

One  maxim  though  mu^t  always  be  observed :  oenimisi  As  advan- 
tageous as  is  a  definite  and  cautious  local  trcslmeni,  just  »o  bad  is  it  to 
tarry  this  form  of  therapy  loo  far.  My  exjKTicnce  has  tauf^t  me  that 
ihose  who  carry  local  ircatmcnt  too  far  make  just  as  great  a  mistake 

I  those  who  completely  discard  it. 

tf  remnants  of  a  gonorrhoea  remain,  the  usual  measures,  partictilariy 
cauu-rizaiion  of  the  colliculus  semtnalis  with  a  few  drops  of  a  3% 
sohnion  of  silver  nitrate  may  be  tried.  It  should  be  done  at  intervals 
so  as  not  to  increase  the  already  existing  nervousness  of  the  patients; 
if  prostatiti-s  is  present,  the  gUind  should  be  massaged,  the  rectal 
thermophore  used,  and  electrization  of  the  prostate  practised,  one  pole 
being  placed  in  the  rectum  and  the  other  over  ihe  symphysis.  The 
mt-tal  sound,  the  psychrophorc,  and  applications  of  cold  water  to  the 
gcnilak  may  be  liscd  in  conjunction  with  a  few  internal  remedies  and 
hygienic  and  dietetic  measures.  'f1ie  bromides  alone  or  in  combination 
with  ergot,  or  with  iron  and  arsenic,  according  to  the  indications  of 
the  individual  case,  are  u.>icful  drugs.  Hygiene  consists  in  regulating 
the  diet  and  the  general  regimen  of  Living  and  above  all  in  securing 
a  copious  daily  evacuation  of  the  boweLi.  Under  this  trcalmcnt  the 
pollutions  almost  always  become  fewer  and  the  spermaiorrhaa  entirely 
disappears. 

Some  of  these  therapeutic  measures  are  identical  with  those  which  I 
use  in  sexual  neurasthenia,  as  abnormal  losses  of  semen  arc  often  only 
a  symptom  of  neurasthenia. 

It  is  evident  Ihal  the  employment  of  the  local  measurcsjust  mentioned 
will  have  to  be  more  restricted  in  the  case  of  patients  of  neuropathic 
taint.  They  arc  only  permissible  for  the  purpose  of  inspiring  the 
patient  with  confidence  that  he  will  be  cured.  The  disease  being  one 
^in  which  the  greatest  desideratum  b  an  alteration  of  the  patient's 
llal  condition,  iR-atmeni  naturally  must  be  psychical.  This  gives 
lite  only  when  the  physician  possesses  great  authority  and  has 
"Diete  confidence  of  his  patient. 

nbject  of  suggestive  treatment  should  be  to  impress  the 
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palienl  with  the  idea  that  his  disease  is  not  soscxtmu  hc))clicvcs.:in.i 
thai  he  will  soon  get  bi-ltt-r  and  Ik-  cured  uilhin  a  concavablc  time. 

The  best  results  arc  obtained  bv  hyf^cnic  dietetic  treatment  in  a 
sanilarium.  The  same  measures  cmpktycd  at  borne  do  not  hu\-e  the 
effec-t  that  they  have  when  the  patient  h  n-mox-ed  from  his  usual  sur- 
roundings and  vocation.  Therefore  it  is  best  for  wdlto-do  jMitifni* 
lo  go  to  a  i^uilablc  .^^nitarium  arwi  take  a  sx-siemalit  course  of  ircii 
ment.  Regulation  of  the  bow-ds;  light,  non-stimulatin}*  food  eaten 
at  regular  i^tc^^als;  the  interdiction  of  alcoholic  be»-*raKcs  and  the 
restriction  of  tobacco;  prescribed  exercises  together  n-ithph\-siciil  labor 
ia  the  inlen'ab  when  possible;  gymnastics,  massage,  galvanic  or  faradir 
electrization;  hydrotherapeulic  measures,  such  as  full  baths,  half 
baths  and  sit2-bath», douches  at  first  lukewarm  and  then  f^radually 
reduce<i  in  temperature,  together  with  friction; — these  are  the  remedies 
with  which  the  institution -physicians  obtain  such  surpti&injr  results. 

Change  of  air,  a  sojourn  in  the  country-,  sea  baths  and  traveling  also 
have  a  benclidal  etTect  upon  the  mental  and  phy>icat  condition.  Those 
who  arc  not  able  to  go  to  a  health-resort  or  travel  should  be  treated 
according  to  the  same  principles  al  home.  As  to  metlical  treatment 
1  recommend  the  ^'3rious  bromine  salts,  crgotin  and  strychnine,  with 
or  without  the  addition  of  iron  and  artenic,  according  to  indications. 

IMPOTENTIA  VIRILIS. 

By  impolentia  xirilis  is  understood  a  condition  in  which  the  power  of 
having  normal  sexual  intercourse  is  entirely  lost  or  considerably  dimin- 
bhed. 

This  disease  is  more  accurately  called  impolentia  cttundi  in  contra- 
distinction to  impotmlia  gennandi,  which  implies  a  defect  in  the  semen, 
or  in  other  n'ords  in  its  impregnating  ]>ovrer.  Both  render  the  tiwii- 
vidual  incapable  of  projiagating  his  kimi,  unless  anificial  nu-lhod»  of  j 
fecundation  are  resorted  to  in  the  former  condition.  With  few  cxcq»> ' 
lions,  which  will  be  referred  lo  later,  those  who  arc  tmable  lo  oupuUle 
are  also  unable  to  procreate;  on  the  other  hand  inability  lo  pr" 
does  not  imply  inca|>3city  to  copulate. 

There  are  many  men  whose  power  of  impregnation  is  lo*i,  (nit  yj 
who  arc  able  to  have  intercourse  in  a  normal  manner;  and, 
there  are  many  others  whose  testicles  produce  an  e-*^— •— 
secretion,  and  who  therefore  are  not  sterile  in  the  sW 

ml,  although  thrir  inabilit)*  to  secure  inlronusstt 
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render  them  incompetent  lo  procreate.  Those  exccplional  cases  in 
which  emission  lakes  place  allhough  ihe  penis  is  only  partly  or  not  at 
all  rigid  are  to  be  excluded  from  this  class,  as  conception  may  occur  if 
the  seminal  fluid  gels  into  the  \'agina. 

Impotentia  cceundt,  (he  more  important  of  the  in'o  afTections, 
will  be  considered  iinx.  Apart  from  the  exixiente  of  normal  genital 
organs,  the  indisjicnsable  condition  for  the  performance  of  the  sexual 
act  is  a  good  erection,  so  it  naturally  follows  that  ab^e^ce  or  insufficiency 
of  erection  constitutes  the  cause  of  impoicnce.  This  defect  may 
relate  to  the  time  during  which  the  penis  remains  rigid,  to  the  degree 
of  rigidity  which  it  attains,  or  lo  faulty  direction  of  the  perfectly  rigid 
penis. 

According  to  the  cause  upon  which  impotence  depends  we  recognize: 

I,  Organic  impotence. 

7.  Psychical  impoicnce. 

3.  Nervous  impotence. 

4.  ParaMic  impotence. 

1.  ORGAMC  IMPOTENCE. 

In  this  form  the  inability  lo  copulate  depends  upon  malfonnaiion 
or  defect  of  the  genital  organs  or  neighboring  structures.  Among  these 
arc  absence  or  rudimeniarj-  formation  of  the  penis  and  extrophy  of  the 
bladder  with  very  short  penis.  Epispadias  and  hypospadias  do  not 
always  cause  impotence.  1  know  a  great  many  men  afflicted  with  one 
or  the  other  of  these  conditions  who  are  able  perform  the  sexual  act 
\-ery  satisfactorily,  e^■cn  though  the  semen  is  not  ejected  into  the 
vagina,  but  escapes  above  or  underneath.  It  is  only  in  the  extreme 
grades  of  ihis  abnormality  that  coitus  is  imixissible. 

When  the  peni.s  is  completely  or  mostly  retracted  into  the  scrolum 
in  conscciuencf  of  scrotal  hernia,  hj-drocele,  elephantiasis  or  tumors  of 
the  scrohim,  it  is  useless  as  far  as  the  sexual  function  is  conccnicd.  In 
rcdudWe  hernias  a  truss,  and  in  the  other  abnormalilits  proper  opera- 
ccdurcs  will  afford  relief. 

or  abnormal  size  of  the  penis  may  also  hinder  cohabita- 
'  'he  glans  or  body  of  ihe  penis,  tumors  of  the 
.  iiiial  calculi  may  inierfcre  with  or  compleldy 


is  usually  favorable.    Sometimes  the 
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abnonnalides  can  be  removed  by  operatioii  without  destroying  the 
form  of  the  pextis.  Even  when  it  is  necessary  to  cut  off  the  anterior 
portbn  of  the  oi^;an  enough  often  remains  for  the  patient  to  have 
connection. 

Impotence  may  be  caused  by  congenital  or  acquired  shortness  of  tl^ 

.  fmium,  so  that  it  bends  the  end  of  the  penis  downwards.    In  such 

cases  even  though  cohabitation  is  possible  it  is  usually  so  painful  that 

the  individual  is  compelled  to  abstain  from  it.    Cure  is  readily  obtained 

by  dividing  the  frsnum. 

It  has  also  been  stated  that  variz  of  the  doisal  vdn  of  the  penis  may 
prevent  connection. 

If  the  penis  is  deflected  to  one  ade  or  upwards  or  downwards  when 
it  becomes  erect,  this  deformity  may  prevent  or  at  least  render  inter- 
course difficult.  The  trouble  depends  upon  the  degree  of  deviation, 
i^ch  in  turn  is  due  to  drcumscribed  infiltrations  or  indurations  of  the 
corpora  cavernosa  or  their  fibrous  sheath.  These  infiltrations  may  be 
multiple  or  ^ngle,  they  may  be  limited  to  one  corpus  cavemosum,  as  is 
generally  the  case,  or  they  may  surround  the  whole  penis.  They  may 
also  extend  into  the  corpus  spoi^osiun.  In  consistency  they  may  be 
soft  or  as  hard  as  cartilage.  - 

When  erectbn  occurs  deviation  of  the  penis  results,  as  the  spaces 
within  the  corpora  cavernosa,  are  obliterated  at  the  »te  of  the  infil- 
trations so  that  they  cannot  expand.  The  de\Tation  occurs  toward  the 
side  on  which  the  indurations  are  situated. 

The  etiology  of  this  affection,  which  occurs  most  frequently  in  middle 
life,  is  not  clear  in  all  cases.  The  gouty  diathesis,  injuries  during 
coitus,  violent  erections,  and  gonorrhoea  have  been  specified  as  causes. 

Vemeuil  found  diabetes  meilitus  in  nine  out  of  ten  cases  and  therefore 
believes  that  there  is  a  causal  relation  between  the  two  affections. 
Tufi&er  and  Pousson  also  found  them  associated.  In  several  of  the  cases 
which  I  have  observed  gonorrhcea  and  injun-  seemed  to  be  the  cause. 
I  have  not  seen  any  cases  in  which  the  other  supposed  causes  were 
operative.  The  tumors  found  in  diabetes  are  usually  in  the  corpora 
cavernosa,  while  the  callosities  resulting  from  long-standing  gonorrhoea 
are  usually  first  situated  in  the  corpus  spongiosum,  from  which  they 
may  occasionally  extend  to  the  corpora  cavernosa.  They  are  most 
common  in  the  bulb  and  resemble  urethr||||tpcturc ;  they  are  also 
often  found  in  the  pendt '  'rtion  of  tl 

Periurethral  abscess  obliti  '  affected  parts 
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dy  Jiflve"Tire  same  olTcci.  Johnsohn  saw  distorsion  of  the  penis 
follow  an  abscess  in  ihe  right  corpus  cavcmosum. 

When  of  oon^ideralilc  extent  or  rightly  situated,  ossification  of  the 
sc])tiim  or  fibrous  sheath  of  the  corpora  cavernosa  may  haw  a  similar 
etTecl.  I'hey  are  much  less  common  than  the  previously  mentioned 
affections  (\'dpcau,  Malgaignc). 

Gummata  of  the  corpora  cavernosa  may  also  cause  deviation  of 
the  penis  during  erection  (Ricord).  Differential  diajposis  between 
these  growths  and  callo-^iti<.-s  and  bony  growths  will  seldom  be  difiicull. 

Gummata  offer  the  best  prognosis  of  all  these  afFcctions;  regular 
ontisyphilitic  treatment  or  potassium  iodide  alone,  together  with  local 
inunctions  of  mercurial  ointment  will  generally  prove  dlicadous. 

Curvature  of  the  penis  due  to  laceration  of  the  corpora  cavernosa, 
commonly  called  fracture  of  the  penis,  offers  no  chance  of  cure. 

Ossifications  in  the  septum,  the  so-called  horns  of  the  penis,  may 
occasionally  be  removed  by  operation. 

The  nodules  occurring  in  diabetes  offer  a  good  prognosis.  They 
arc  no  doubt  caused  by  this  disease,  as  the)-  become  smaller  when  it 
res|x}nds  to  tn-atment. 

The  mo»t  difficult  to  cure  are  those  due  to  gonorrhoea.  Boyer  and 
Gross  recommcndod  the  excision  of  such  indurations.  This  procedure 
is  good,  although  it  is  subject  lo  restriction.  Before  resorting  to  opera- 
tion other  measures  should  be  tried,  among  which  I  recommend  ihe  use 
of  sounds  of  increasing  size.  If  there  is  a  stricture  it  should  be  dilated 
with  soft  bougies,  .\fter  the  urethra  mil  admit  a  i6  F.,  metal  sotmds 
may  be  employed  and  (heir  vizc  constantly  increased.  Load  apjili- 
cations  of  mereurial  ointment,  i^-arm  sJtz-baths  and  }x>tassium  iodide 
tnlcmally  may  be  employed  as  auxiliary'  measures.  Under  this  treat* 
ment  1  have  seen  many  infiltrations  become  smaller  and  the  cun-ature 
of  the  penis  thus  become  less.  It  is  ocdy  when  this  procedure  is 
ineffectual  and  Ihe  inliltrations  arc  multiple  or  large  that  excision 
be  undertaken. 


2.     PSYCHICAL  IMPOTENCE. 

lical  impotence  is  ihc  most  important  of  all  the  forms  of  impo- 
1,  moreover,  is  one  of  the  most  interesting  subjects  in  medi- 
'■nical  |«cture  pR-senls  unusual  diversities.     The  impair- 
V  varies  greatly,  being  less  at  certiun  times  than  it  is  at 
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Although  the  ronception  of  potency  may  be  rcUtivc,  il  ist  nevmbe- 
Icss  coniiiant  insofir  us  it  implies  capcbility  to  have  conncclioo  at 
certain  intcrx-uls  of  lime.  It  cannot  be  positively  Mated  just  how  many 
times  a  man  should  be  able  to  copulate  within  a  ^vcn  period  of  time. 
The  age  of  ibc  man,  his  dis|>osit)on,  hi»  sympathy  for  the  female,  umJ 
many  olht-r  thinfp  exert  an  influence,  There  is,  however,  a  certain 
physiolof(iral  measure.  If  thi^  is  diminished  we  speak  of  impotence, 
althuuKb  we  call  il  portial  impotence  in  contradistinction  to  absolute, 
in  which  the  individual  is  no  longer  able  to  perform  iho  sexual  act. 

.\6  rei^rds  the  age  at  which  a  man  b  able  to  copulate  and  the  time 
of  life  at  wliid)  (his  power  ceases,  it  naturally  varies,  depending  upon 
many  diffiTcnl  drtumstances.     The  lime  at  which  il  becomes  extinct 
is  even  more  variable  than  ihc  period  at  which  it  begins.     Many  men 
retain  their  virility  until  an  advanced  age,  while  oihere  lose  it  coro- 
]aralively  early,  or  at  least  find  that  their  power  is  becoming  impaired. 
Sometimes  this  senile  condition  foUoM's  an  exhausting  disease,  at 
others  it  super\-encs  as  the  result  of  ph)'siolo^c  processes.     In  the 
latter  instance  the  tran^don  from  potency  to  impotcncy  is  gradual. 
A  diminution  of  sexual  [KJwtr  is  noticed;  while  il  was  possible  for  him 
to  have  tonnwtion  e\crj-  day,  such  a  persoa  now  fmds  that  internals 
of  constantly  increasing  duration  must  elapse  belv'een  the  acts;  or  a 
longer  time  may  be  required  for  the  consummation  of  coitus;  or, 
whereas  formeriy  any  erotic  excitation  sufhccd  to  produce  an  erection, 
unusual  and  complicated  means  arc  now  recjuired. 

It  is  also  a  reduction  of  potency  when  a  man  is  able  to  cohabit  only 
with  certain  women.  This  form  of  impotence,  which  comes  under 
the  heading  of  psychical,  is  called  relative.  It  iisually  aiK-cts  married 
men  who  cannot  have  intercourse  with  their  wife,  although  they  am 
{•oleni  with  other  women. 

Just  as  virility  varies  In  dilTerent  men,  so  likewise  does  it  vary  tn 
same  individual  according  to  external  conditions  and  ith^^irnl  and 
mental  dbposilion;  it  is  to  the  latter  that  we  will  no^ 
direct  our  attention.  ^» 

It  has  already  been  stated  that  the  prerequisite  of  pol^^ 
erection,  which  is  imder  the  control  of  the  \3fi\- 
exerts  a  notable  influence  ujwn  the  si-^ 
to  mental  alterations  is  the  most  intcre>: 
and  n-adily  curable  form.    Only  those  i 
is  the  exclusive  cause  can  be  ])lacefl  in^i 
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I  caanot  agree  with  those  authors  who  consider  frcqueni  attacks  of 
gononhcea,  prostatic  diseusi-  and  inllamniulion  of  the  bladdiT  or 
testicles  to  be  causes.  These  troubles  arc  responsible  for  psychical 
impotence  only  as  far  as  they  pnxlucc  mental  alterations.  As  long  as 
they  do  not  give  rise  to  such  changes  they  do  not  inHnence  sexual  power, 
a  fact  which  is  attested  by  thousands  of  cases  of  gonoirhtra.  They  do 
occasionally  give  rise  to  mental  impressions  which  disturb  the  sexual 
capacity,  but  this  is  quite  another  matter. 

Upon  invcsdgaiion  of  the  etiological  factors  of  psychical  impotence 
it  is  found  that  they  arc  many  and  diverse. 

Persons  who  have  led  a  moit  moderate  sexual  life  or  who  may  even 
have  lived  continendy  are  sometimes  afTected,  and,  conversely,  those  who 
have  given  themselves  over  to  the  wildest  excesses,  who  have  indulged 
excessively  in  natural  intercourse  from  their  earliest  youth  and  thus 
overtaxed  their  power  may  also  be  subject  to  it.  There  are  also  cases 
in  which  the  quality  of  coitus  does  not  correspond  to  physiological  laws, 
in  which  utmatural  situations  and  subtle  means  on  the  part  of  the 
female  are  required  for  the  production  of  sexual  excitement.  Further- 
more persons  who  have  been  or  still  are  addicted  to  masturbation  are 
sometimes  affected,  and,  indeed,  they  constitute  the  largest  number  of 
this  class.  Finally  fear,  superstition,  hypochondria,  or  even  a  slight 
mental  impression  may  render  a  person  incapable  of  perfortniag  the 
sexual  act. 

It  is  exceedingly  rare  for  persons  who  have  practised  sexual  intcr- 
anirse  very  moderately  or  not  at  all  to  suffer  from  psychical  imjiotence; 
ihey  constitute  the  largest  contingent  of  those  who  are  afflicted  with 
nervous  irritative  impotence,  which  will  presently  be  described.  Such 
cases,  hotvever,  do  occur  in  the  former  class  and  depend  upon  absence 
of  the  sexual  impulse.  The  sexual  impulse  leads  to  sensual  excitation, 
which  in  turn  leads  to  the  performance  of  the  sexual  act.  Ther(.-fore, 
if  this  impulse  is  absent,  the  de^re  and  posiiibility  of  intercourse  ia 
wanting. 

Absence  of  the  sexual  impulse  may  be  congenital  or  acquired.  The 
former  is  certainly  very  rare,  although  there  are  perfectly  healthy 
persons  who  have  never  experienced  sexual  desire. 

Such  sexual  ana-slhesia  is  of  cerebral  origin.     It  is  not  dependent 

upon  absence  or  defect  of  the  external  organs  of  generation  or  the  spinal 

mechanism,  for  Ullunann  and  myself  have  observed  cases  of  congenital 

aspermalbm  in  which  virility  was  intact.    Only  those  cases  in  which 
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Kxua)  life  b  winliiig,  de^ic  normally  devdoprd  and  functiaoill; 
Mtitc  orgaiu  of  geanation  come  under  this  caiegon-.  According  to 
Kraft-Ebbg  Ihfe  fonn  grocnlly  occun  tn  penoiu  who  arc  affected 
with  other  functioRal  cerebral  disturiMncis.  or  who  show  a|:iis  ol 
mcntAl  and  pcriupt  also  physical  degcneradoo. 

Closelr  relmcd  to  these  cases  of  dcftcdre  sexual  impulse  air  the  9u- 
c&Ui-d  naiurv  frigida,  which  arr  encountered  more  frrqUL-ntly  in  the 
female  than  in  the  male  sex.  Women  thai  constituted  ha\-e  onlj- 
sUght  indinatkm  (or  conoection.  derive  no  pleasure  from  it.  and  Fubmtt 
to  it  only  from  a  sense  of  duty. 

In  rvganl  to  acquiivd  absence  of  the  sexual  impulse,  mental  o^-crwork 
ordiit-niiun  is  mo«  to  blame.  WTien  the  mind  is  absorbed  in  thou^t 
sen&ual  excitation  is  not  experienced.  In  most  of  these  cases  the  itn- 
potCDCe  b  only  tcmimran-;  a.s  soon  as  the  cause  is  removed  the  effect 
disappcarcs.  Cases  have  been  reported,  ihouj^h,  in  which  the  mind 
was  so  engrossed  in  other  subjects  that  the  sexual  impulse  du-incUcd 
away  and  failvd  to  develop  axato  after  tile  excessive  acii\ity  had  ceased. 
It  is  said  that  Sir  Isaac  Newton  ne\Tr  had  sexual  intercourse,  and  il 
may  well  be  beUe%x'd  thai  lu-,  who  was  occupied  v.Hth  problems  rcqtiir- 
ing  the  most  assiduous  and  profound  thought,  ne^cr  felt  the  sexual 
impulse. 

It  is  difTerent  in  those  cases  in  which  the  firet  cause  of  an  unsuccessful 
coitus  was  a  mcnt-il  improAion,  the  recollection  of  which  ocauuancd 
still  further  f.-iiIuRS  upon  subsetjuent  attempts. 

An  interesting  explanation  of  the  manner  in  which  distrust  or  fear 
influcnci^  i>oteocj'  is  afTonlixl  by  Gallz's  theoiy  of  inhibitory  ccntcn 
in  the  brain.  It  will  be  remembered  that  (joltz  ascribes  un  inhibitory 
power  10  the  brain  by  means  of  which  the  center  of  erection  in  the 
spinal  cord  Is  controlled.  Although  the  latter  may  cndeavt)r  to 
out  impulses  for  the  production  of  an  i-rection,  it  is  prevented  from 
doing  by  the  irritated  inhibiton,'  center.  The  two  centers  arc  in 
flict;  the  inhibitoty  center  in  the  brain  is  the  stronger  and  conquen 
the  center  of  erection  in  the  cord. 

It  is  true  that  no  proof  of  the  correctness  of  this  theory  canlM-^uM.n-n 
but  I  place  some  value  upon  it  as  it  explains  how  it  i 
anxiety  to  prevent  the  occurrence  of  erection;  I  beltcve  th^f^k 
number  of  cases  of  psychical  impotence  are  attributable  la  tflV^* 
which  not  only  lends  weight  to  the  iheor>-,  but  also  deui 
method  of  treatment.    As  vrc  shall  see  latrr,  in  the  majorlr. 
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JDt  weakness  of  the  genitalia  or  nen-ous  system  re>;ulting  from 
%rotMes  or  masturbation  which  leads  to  impotence,  but  rather  Uclc  of 
self-con hdence  and  fear  that  these  di^re^ioi^s  may  lM\'e  inflicted  harm. 
The  stronger  this  fear  the  more  remote  the  cure. 

The  frequency  with  which  cure  is  obtained,  however,  confinns  this 
view.  As  soon  as  the  patients'  anxiety  ts  removed,  a  thing  which  cannot 
always  be  easily  accomplbhed,  they  regain  their  \inlity.  In  order  for 
the  patient  to  be  freed  from  hi.'*  fear  it  is  necessan'  first  of  all  for  him 
to  trust  his  physician  and  hope  that  he  will  be  benefited  by  the  treat- 
ment prescribed. 

For  this  reason  I  lay  great  slrt»  upon  prescribing  a  detailed  plan  of 
treatment  for  these  patients. 

I  either  send  ihen^  to  a  watering  place  and  have  them  take  a 
thorough  course  of  treatment  under  the  supen-ision  of  a  physician,  or 
treat  thorn  al  home  by  means  of  general  electrization,  local  faradization 
of  the  genitals,  which  produces  erections,  artiticial  carbonic  add  batlis, 
sounds  of  increasing  ihe,  cold  rubs,  cold  baths,  and  the  internal 
administration  of  placebos.  It  is  \-erj*  advantageous  to  employ  sei-eral 
of  these  mi^asun-s  at  the  same  time;  the  less  the  patient's  time  is  occu- 
pied the  greater  the  number  which  should  be  used.  The  patient  will 
then  believe  that  a  great  deal  is  being  done  for  him  and  gain  hope  that 
the  treatment  will  l>e  beneficial. 

It  is  most  essential  for  the  patient  to  abstain  from  coitus  for  a  long 
time.  He  must  not  be  allowed  to  attempt  it  every  n-cek  for  the  purpose 
of  testing  his  potver,  for  a  failure  will  greatly  retard  Iiis  recover)-.  I 
have  my  [>iiitcnt8  abstain  for  months  nl  a  time;  they  then  get  the  idea 
that  this  long  rest  has  so  fonilied  their  genital  organs  that  ihey  are 
again  fully  able  to  have  connection. 

In  like  manniT  fenr  of  failure  is  responsible  for  many  case^  of 
psychical  Impntencr  followinn  excesses  in  natural  coitus  or  mastur- 
bation. 

There  is  a  ger  1  it  excessive  vencri' 

leadsto-"''  ' -•  -"rhal  they  think 

so,  as  01  'ban  they  arc. 

A&  U  i»,  to  vhich  their 

nail. 

t.'  I  iiurdiscretioo. 

Then  it  crtction  does 

act  occur  wl'  I n  unusual 


564 


rUNCTlONAL    Dlsn-RBANCES  OF   THE   SCJtt'AL  OROANS. 


lengtl)  of  lime  nnd  unusual  efTort  are  mjuired  for  the  consuniinatioa 
of  %hv  act;  in  short,  it  is  noltccd  that  coitus  is  not  pcrfonned  as  it 
formerly  was. 

This  new!  not  ri-sull  from  exccssi-s,  there  being  many  other  causes 
which  explain  il»  occurrence.  The  afTecled  person  may  be  physically 
or  mc-nially  I'xhausti'd  or  his  thoughts  diverted  to  other  subjrctt. 
He  may  ha\-c  been  under  the  influence  of  drinlc  or  his  feeling  towanl 
his  female  companion  h&ve  been  vcr>'  slight;  finally  unclcunlincsi, 
disagreeable  odor,  or  vulgar  conduct  may  have  prodtKed  a  feeling  of 
disgust  or  aven-ion.  Any  one  of  these  sufUces  to  explain  why  con- 
nection i»  not  as  tialisfaaory  :is  it  formerly  was. 

The  jMilients,  houvvcr,  naturally  attribute  it  to  their  sexual  excesses 
and  look  upon  it  as  a  form  of  punishment.  When  we  come  lo  consider 
atonic  impotence  v,-e  shall  sec  that  they  are  often  right,  although  it  is 
often  only  one  of  these  aecidental  causes,  together  with  transitory*  weak- 
ness which  produces  the  failure.  If  thb  once  comes  to  pass.,  fear 
ensues  that  it  may  huppi-n  again,  and  it  is  thi'«  thought  of  failure  more 
than  anything  else  which  prevents  the  occurrence  of  ea-ction. 

Of  minor  importance  are  those  iem])oniry  forms  of  imiKXence  which 
sometimts  immediately  follow  esa-sses.  If  a  man  has  connection 
several  times  n  night  for  several  nights  in  succession,  it  is  only  natural 
that  he  tihouUI  fail  when  he  tries  again  after  a  slion  lapse  of  time,  as 
Mxualenergy  is  in  relation  with  the  amount  of  seminal  fluid  and  ner\-ous 
energy  which  i.i  stored  up.  If  the  former  is  sju-nt  and  the  latter  ex- 
hausted, cxtilus  naturally  cannot  take  place.  These  conditions  arc  so 
well  understood  by  the  laity  that  they  do  not  ^ve  rise  to  the  fear 
previously  mentioned.  It  Is  known  that  proper  rest  will  put  things 
in  order  again. 

In  many  cases,  too,  marital  conditions  are  the  cause  of  relative  im- 
potcnee.  Thus  a  married  man  may  have  no  trouWc  in  having  connec- 
tion with  other  women  although  he  is  not  able  to  wiiti  his  mfe.  Such 
case^  have  been  obscr\'ed  in  men,  who  in  course  of  time  have  taken  on 
aversion  to  their  wife,  in  those  whose  wife  aged  early, aiKl  in  those  who 
found  relations  with  other  women  so  congenial  ihal  they  no  longer 
derived  plrasure  from  intercourse  with  the  woman  to  whom  they  are 
wedded.  Under  these  circumstances  it  is  naturally  difficult  for  the 
physician  to  effect  any  change. 

We  now  come  to  a  group  of  cases  of  psychical  impotence  which  are 
caused  by  an  abemtliun  of  mind  relative  to  sexual  matters,  namdy, 
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perverse  sexual  feeliag.  These  ca»cs  ha^'c  received  more  altentton 
from  wrilcrs  on  medical  jurisprudence,  but  ihcy  arc  nevertheless  of 
panicular  interest  and  great  im]K>nance  from  our  i*oint  of  vien-.  The 
normal  man  feels  the  sexual  impulse  uiulcr  circumstances  which  are 
too  will-known  to  require  detailed  description  here.  The  f-ight  of 
nude  or  partly  di&robed  women,  contact  or  lewd  conversation  with  them, 
ob»cenc  pictures  and  the  like  awaken  ideas  which  produce  sexual 
cxcilemfnt,  as  the  expression  of  which  an  erection  of  the  penis  occurs. 

It  i»  different  with  pcRwns  having  perverse  sexual  impulses.  That 
which  arouses  the  physiologjical  sexual  feeling  in  normal  men  has  no 
effect  upon  them;  their  sexual  nature  is  excited  by  circumstances 
which  have  no  induencc  whatever  upon  normal  men.  For  example, 
the  Mght  of  women's  hose  or  ahoes  makes  no  impression  upon  a  normal 
man;  I  have  a  patient,  however,  who  experiences  sexual  excitement 
only  when  he  looks  at  the  former  article  of  apparel. 

It  is  easily  explainable  how  such  perverse  feelings  may  result  in 
impolence.  Persons  thus  abided  cannot  get  an  erection  when  they 
liy  to  have  connection,  because  thoee  things  which  excite  them  sexually 
arc  absent.  The  libido  sfxuaiis,  however,  is  strong,  indeeil  it  is  often 
too  well  dc%'cIopcd. 

A  large  number  of  such  pcreons  arc  masturbatoi^,  that  is,  contem- 
plative masturbators  [Cledanken- Onanjsten]  in  contradistinction  to 
those  who  produce  orgasm  and  ejaculation  by  fiictioning  the  penis 
without  further  voluptuous  fancies;  they  picture  unto  themsdves  the 
most  marvelous  relations  with  women.  This  arouses  their  lust  and 
erection  and  ejaculation  (olbw.  Wlien  thej"  come  in  contact  with 
women  and  try  to  have  connection,  they  remain  unmoved;  ihcy  fail 
to  find  in  reality  thai  wliich  thnr  fantasy  had  depicted ;  no  erection 
occurs,  they  are  impotent. 

Per>-ersc  sexual  impulse,  then,  may  express  ilsHf  as  a  mere  imagina- 
tive proceeding,  as  in  the  case  of  the  conlemplatiw  masturbators, 
or  in  the  actual  jMrrformance  of  an  unnatural  sexual  act  with  other 
persons.  These  inrsons  may  be  of  either  sex;  it  matters  not  so  far  as 
the  result  is  concerned. 

The  perversity  of  the  conception  often  relates  to  secret  things  which 
arc  usually  concealed  from  the  eyes  of  men,  although  it  may  concern 
matters  which  bear  absolutely  no  relation  to  anything  ordinarily  capable 
of  arousing  sexual  excitement,  or  relate  to  objects  which  arc  seen  ever)*- 
where  and  have  nothing  whatsoever  indecent  about  them.    Thus 


566         FUNCTIONAL   DISTURBANCES   OF   THE   SEXUAL   OSGAKS. 

Charcot  antl  Magnan  report  a  case  in  which  the  thought  of  a.  night-cap 
aroused  sc;cual  desire. 

It  is  interesting  to  note  that  in  those  cases  in  which  an  inadequate 
stimulus  evokes  sexual  desire,  although  adequate  physiological  stimuli 
remain  without  effect,  the  inadequate  stimulus  may  be  used  to  render 
coitus  possible.  This  supplies  the  basis  upon  which  treatment  must 
be  founded. 

Thus  there  arc  persons  who  satisfy  their  sexual  craWngs  by  mere 
contemplation  or  conception  of  inanimate  objects  at  one  time,  and  by 
f)cr\'erse  acts  ujjon  their  own  person  at  another.  To  this  class  also 
belong  those  who  seek  to  appease  their  lust  by  per\'erse  practices  upon 
persons  of  their  own  or  the  opposite  sex,  or  upon  animals. 

The  pen-erse  acts  which  arc  practised  with  persons  of  the  same  sex 
merely  represent  an  increase  in  the  per\-crse  ideas  relating  to  persons 
of  the  opixjsite  sex  upon  which  the  mind  of  the  afflicted  individual  is 
concentrated.  Just  as  in  some  cases  sexual  enjoyment  is  derived  from 
the  sight  or  conception  of  women's  shoes  or  similar  objects,  in  others 
it  is  obtained  by  acts  of  the  most  disgusting,  horrible  and  criminal 
nature.  Among  these  are  the  terrible  deeds  committed  for  the  purpose 
of  satisfying  sexual  passion,  the  acts  of  the  sadists. 

As  {iiiTicuit  as  it  is  to  understand  this  combination  of  sensuality  and 
cruelty  there  arc  ne\-crlhelcss  certain  weak  analogies  to  it  in  physio- 
logical life. 

Thus  there  is  some  relation  betwera  these  acts  and  the  well-known 
i  fait  that  very  sensuous  women  not  uncommonly  bite  the  man  with 

whom  ihvy  are  having  conni-ctinn  when  the  climax  of  coitus  is  reached. 

If  the  eona']>ti<>n  prodiirtivi-  of  sensual  pleasure  attain  a  hipher 
di'grvi-  and  assume  a  murderous  or  criminal  trend  deeds  of  violence 
result . 

The  adei[uate  sexual  stimulus  in  the  case  of  such  perverts  is  the 
concej'tion  of  the  pain  sulTered  by  their  victim.  From  this  conception 
is  generated  the  impulse  to  commit  such  deeds  for  the  gratification  of 
lustful  desire. 

The  princijial  form  of  sexual  ]iervei'sion,  however,  is  love  for  those 
of  the  same  sf,\.  HiTc'  we  encroach  u|H)n  a  domain  to  which  the 
criminal  judge  lays  claim;  neverilicle>s  the  Irealment  of  human  weak- 
ness which  devolv(.vs  ujion  the  physician  comprises  psychical  as  well  as 
physical  conditions,  and  as  p:eiiira>ly  i-  a  form  of  mental  aberration 
it  should  for  this  reason  receive  our  amnlion. 
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Love  for  one's  own  se.\,  or  pasdensiy,  may  be  congenital  or  acquirwl. 

In  the  fitst  case  the  sexual  disiurbana-s  ticptnd  upon  a  psychopathic 
or  ncurophalic  constitution,  that  is,  they  occur  in  persons  of  bad 
heredity.  These  persons  experience  no  scxuul  cxcilation  through 
physiological  stimuli,  as  for  example,  the  f>ighl  of  a  naked  woman, 
although  the  nude  male  figuR'  is  an  Bdec|uale  stimulus.  If  they  try 
to  have  connection  with  a  woman  they  fail,  and  unless  they  arc  morally 
degenerate,  so  that  they  cannot  realize  the  abnormality  of  their  condi- 
tion, the  failure  increases  their  dc^^jiondency  and  mental  ouiTering. 

Masturbation  must  have  an  especially  unfavorable  influence  upon  the 
sexual  life  of  a  |)erson  of  such  a  bad  heredity.  It  acts  as  a  preclUposing 
cause  for  the  development  of  jwcdirasly.  When  such  im  individual 
who  was  addicted  lo  ma.s(urbation  in  his  early  years  attains  a  mature 
age,  he  does  not  possess,  uTitcs  Rraft-Ebing,  '*  the  asthelic,  ideal,  pure 
and  natural  feeling  which  attracts  him  to  the  other  sex.  Thus  the 
ardor  of  sensual  feeling  is  extinguished  and  affection  for  the  opposite 
sex  very  much  rcduce<l.  This  defect  has  an  unfavorable  influence 
upon  the  moral  and  menial  condition,  upon  the  character,  disposition, 
impulses  and  emotions  of  young  maslurbalors  of  cither  sex,  and  under 
certain  circumstances  causes  the  desire  for  the  other  sex  to  die  otil,  so 
that  masturbation  1$  preferred  to  the  natural  method  of  api>ea»ing 
sexual  desire," 

In  acquired  pa'dcrasty  it  is  generally  misguidance  on  the  part  of 
others  and  the  impcesibjlity  of  satisfying  the  sexual  impulse  which 
nuikcs  otherwise  normal  men  p«cdcrajsis.  Therefore  it  is  no  wonder 
(hat  the  vice  is  particularly  common  in  dosed  and  guarded  institutions, 
such  as  lionrding-schoob,  monasteries  and  priMfns,  and  aUo  on  board 
ships.  It  more  rarely  happens  that  married  persons  practise  it  in  order 
to  AvoUl  increase  in  the  family.  It  most  commonly  originates  in 
educational  institutions  where  one  boy  uith  perverse  sexual  feelings 
seducer  other  pupils.  Under  the  influence  of  example  and  the  desire 
which  is  uppennosi  in  (he  mind  the  children  conquer  their  disgttst, 
inflame  their  imagination  with  olwcene  pictures,  antl  indulge  in  picder- 
asty. 

Homosexual  propensities  arc  also  often  ohicrved  tn  old  people, 
mostly  old  rakes  whose  senses  have  becon 
They  tind  no  pleasure  in  normal  hvxui*' 
and  tower,  and  tinally  abandon  tt 
paHlera»ty. 
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In  this  cfttt-'f^ry  uUo  bdong  Uic  so-culktl  Sodomites,  peisoos  win 
pnctiae  lustful  ads  uiih  animals.  Sodomy  was  an  rlcmrni  nt  rr 
Ugious  culu  among  many  ancient  jKoplcs,  DOtably  amonft  the  Egyp- 
tians. There  arc  diScrcnt  causes  which  lead  men  to  rape  animals. 
It  is  K*'!)^''^'')'  we«k-mintlcd  cretins  or  insane  persons  who  commit 
these  act»  during  their  periodical  outbur^t»  of  sexual  pa-ssiun.  It  is 
only  exceptionally  that  pcnwru  of  a|))>aruntly  sound  mind  who  havr 
not  the  opportunity  of  .lati^fytng  their  lusl  in  the  tuitural  manner  will 
abuse  animals  if  they  Rv\  the  chance;  it  is  an  exceedingly  rare  occur- 
rence for  a  man  or  woman  lo  conceive  a  passion  for  an  aninud.  In 
such  cases  the  persons  are  usually  neuropaths  wl)o«r  sexual  inclinations 
are  toward  animal.'^  and  whow  paf&ion  \»  aroused  by  the  revolting  dt 
which  they  commit  upon  them. 

3.  NERVOUS  MPOTEHCK. 

This  form  of  impotence,  wliich  15  also  known  as  impotence  due  to 
irritable  weakness,  and  is  often  associated  with  sexual  neurasthenia, 
rescmbk-s  the  tMxi  principal  forms  alrt-aily  descrihcfl,  in  that  it  is  not 
caused  by  org;anic  lesions  of  the  central  ncrx-ous  system.  The  f^c-nital 
organs  and  the  nervous  mechanism  controlling  them  are  anatomically 
sound,  but  functionally  dclicient.  All  coses  in  which  unatomical 
lesions  are  demonstrable  or  probably  present  do  not  belong  to  this 
group,  but  come  under  the  las-t  di%iston,  namely,  paralytic  impotence. 

In  the  present  class  of  cases  there  is  a  fimctional  defect  the  nature  of 
which  is  not  always  ea.sily  determinable.    To  draw  a  comparison  for 
the  purpose  of  illustration  let  one  imagine  a  lighting  apiuratus  con> 
sisting  of  an  electric  battery  connected  by  conducting  coils  to  u  platinum 
wire.    The  pov,-er  of  the  batter)',  however,  is  so  great  that  when  the  ^| 
current  is  ivimcd  on  the  ))laiinum  wire  soon  glow%  through,  so  that  n  ^^ 
lasting  light  is  not  given  oil.     Hea-  all  is  sound,  battery  as  well  as  wire, 
and  yet  the  apt>aratus  does  not  work  as  it  should.    If  the  disjtmpoi^ 
tion  between  the  two  parts  is  removed,  and  they  arc  adjusted  one  to 
the  other,  the  whole  will  then  act  properly. 

Similar  conditions  may  be  assumed  in  impotence  due  to  irritable 
weakness.  In  this  condition  ejaculation  takes  place  at  the  moment 
intromission  of  the  penis  occurs  or  even  befoit  it  can  be  inserted  into 
the  vagina.  M  the  moment  when  coitus  should  begin  the  iH'nis  hecomcs 
flaccid;  men  thus  atlectcd  must  naturally  be  considered  impotent. 


I 
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Jusi  as  the  battery  in  the  lighting  apparatus  was  too  strong,  so  here 
art  ihc  rcnxs  too  strong;  they  occasion  orgasm  and  cjacutjiiion  too 
soon,  with  the  result  that  coitus  cannot  be  continued. 

I  ha\x-  chosen  thi»  comparison  because  Id  irritative  nervous  impotence 
there  is  an  excessive  nervous  actii-ity.  According  to  my  experience 
those  who  suffer  from  this  complaint  are  mostly  young  men  who  have 
indulged  in  sexual  intercourse  very  rarely  or  not  at  all. 
I  The  report  of  a  case  may  serve  as  an  illustration.  A  young  roan 
twenty-three  years  of  age  and  of  a  wcU-to-do  family  complained  that 
it  was  impos^ble  for  lum  to  have-  connection,  as  ejaculation  always 
took  place  before  he  could  secure  intromission  of  the  penis.  He  could 
obtain  a  good  ereciion.bui  it  would  subside  too  soon.  He  considered 
his  condition  humiliating  and  unendurable,  and  feared  that  it  would 
keep  him  from  marn-ing. 

This  young  man  vfas  the  only  son  of  his  parents,  who  had  watched 
him  with  unremitting  care,  so  that  it  had  been  impossible  for  him  to 
indulge  in  sc.\ual  intercourse.  When  he  became  somewhat  freer  he 
made  the  attempt  but  failed,  and  the  fiasco  was  repeated  upon  each 
subscfjucnt  trial.  His  statement  thai  he  had  never  masturbated  was 
accepted,  as  he  was  upright  and  truthful.  He  had  had  an  emission 
once  or  twice  a  month. 

The  present  trouble  had  existed  for  tha-e  years  without  chan^ng 
much,  .although  he  ha«l  become  able  to  secure  intromission,  whereujton 
ejaculation  occurred  at  once.    The  case  was  cured  by  marriage. 

The  condition  here  was  CNidently  due  lo  hypcrscn9iti\'cne«i.  In 
consequence  of  the  long  repression  of  his  sensual  desires  the  otherwise 
perfectly  healthy  man  became  so  excited  that  the  org-asm  occurred 
sooner  than  in  other  men.  The  excessix-c  irritability  became  tempered 
in  wedlock,  an  occurrence  which  1  have  had  the  opportunity  o( 
observing  in  other  cases. 

Two  other  cases  may  be  cited  as  representing  certain  types.  One 
is  that  of  a  young  lawyer,  and  is  worthy  of  notice  on  account  of  its 
termination.  The  patient,  a  strong,  handsome  man,  was  not  walihed 
so  closely  as  the  one  prexiously  meniioneii,  so  that  he  early  had  the 
opportunity  of  entering  into  sexual  relalioos. 

During  his  student  day*  he  de\clopcd,  from  what  cat'"  ^ 
a  general  nervous  condition  which  cxpff 
agitation,  restlessness,  tnabihtj'  to  wc 
be  experienced  a  tickling  sensutioD 
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fre<]uent  crtciions  and  caused    precipitate  ejaculation  whenever  coit.>  '. 
wasattempti-d. 

Thf  patii'nt  was  not  of  bad  heredity  and  had  masturbated  Aen-  little 
during  his  youth;  the  j;enital  organs  were  well  developed  and  the 
UR'thra  as  roveaktl  by  the  cndoscoju.'  was  entirely  normal ;  its  sensibility 
was  (Uminislu'd  nither  than  increasi-d. 

His  illness,  (lanicularly  the  sexual  disturbance,  caused  him  to  become 
hyiHHhondriacal.  I  si'nt  him  to  a  hydrotherapcutic  institute  where  he 
took  a  mild  course-  of  In-alment.  Ui>on  his  return  he  did  not  feel  much 
bettor.  He  was  afraid  to  marr)-  because  he  thought  he  might  not  be 
able  to  fulfill  his  marital  obligations.  I  endea^'ored  to  quiet  his 
fears  and  con^inci'  him  that  such  would  not  be  the  case;  indeed,  I  even 
n-commended  marria^t'  as  a  cure. 

He  did  as  I  advisixi  him.  I  had  forewarned  him  that  in  the  beginning 
of  his  marriixl  life  matters  would  go  even  worse  than  with  members  of 
the  demi-monde,  but  that  he  should  not  be  disturbed  by  this.  I  tried 
to  make  him  imderstand  lliat  his  trt)ublo  was  one  which  would  diminish 
day  by  day.  Three  months  after  his  wi-dding  I  saw  him  again.  He 
staled  thai  matters  went  oxaelly  as  I  had  predicted.  At  first  ejaculation 
look  |)lace  befoR'  iniromission,  then  he  gradually  became  able  to  secure 
intromission  before  the  semen  was  discharged,  and  at  length  got  so 
that  he  could  have  normal  i-oilus. 

If  we  now  consider  a  third  rase  «e  shall  have  had  an  example  of  all 
llu-  I'lirms  of  imjidiL-nic  luluni^ins;  to  ilii-  ilass.  It  is  that  of  a  school- 
nia-Ier  wlio  liad  nia-UiHialed  lonsidi'ralily  in  his  youth.  Xeurasthenic 
syni]>timis  were  n(il  luiiji  in  m:inil\>iinii  thi'm>dvL's.  The  patient  was 
ri--tless.  uuMiili'd  in  niinil,  and  suiTiTed  from  insomnia,  a  sense  of 
IiR-ssure  in  llie  !uad.  ami  irriialinii  in  the  |Mis!iT!or  urethra  and  at  the 
L-\temai  inialu>.  lMnL--i(ms  (inunvd  three  or  four  times  a  week, 
and  were  fiillnwi<l  Iiv  i;r(al  wiaknr-s,  ili(in'>sinn  and  ill-humor,  Xow 
anil  linn  a  -|ionlaniini-.  iii-ili;iri;r  of  pni-lalic  lluid  took  place.  Coitus 
was  iiiipo-'ililf  liriaiiM'  i  iai  iilatiun  luiurrnl  before  the  [)alii.'nt  could 
si'i  uri'  inlro!ni>-inn  (if  llir  jicni-. 

U|>on  r\:iminalinn  1  fomni  ihi'  jiatirni  ln;;lilv  nervous,  the  genitals 
wi'll  (levilnpcd,  ilir  iin  lliral  (iriliif  inidrriiil,  the  urflhr.i  of  normal 
ralibri',  iml  i'Me->i\i'lv  -i-n>iuvc  in  the  )iu-unur  piiriion.  In  this  case^ 
llu'retDre.  thvw  vva-- M\ua!  [uiini--lliinia,  |nii--ialnrrli(ca,  and  irritative 
lUTVdus  ini]Kilenn-. 

I  [ilaif'd  ihe  [latiin?  upon  iivalmcnl  and  ni.uk-  a  favorable  prognouSi 
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I  sent  him  to  a  h)'drothctapeiHic  instilule  where  he  received  tepid  baths 
foUowt-d  by  cold  douches,  lOficthtr  with  ftcncrul  faradizaiion  and  a 
partial  rest-cure.  When  he  relumeti  home  I  undertook  to  reduce  the 
hypera-sthesia  of  Ihc  urethra.  For  this  purpose  I  applicdafivcperccnl 
solution  of  silver  nitrate  lo  the  eniire  posterior  urethra  once  a  week. 
On  Ihc  laM  three  daj-s  of  the  week  large  sounds  of  ascending  sixes 
were  passed.  I  used  cocaine  at  first,  but  was  soon  able  to  dispense  with 
it.  The  meatus  was  large  enough  readily  to  admit  a  number  30  French. 
Potassium  bromide  and  ergolin  were  administeifd  internally. 

Under  this  treatment  ihe  palient,  who  had  nol  aliempled  to  have 
inicreoutsc  for  three  months,  improved  consiilcrably,  the  [Kjliulions 
bea)ming  less  frequent  and  the  annoying  tickling  in  the  urtthra  sub- 
•dding.  Thereu|)on  1  advised  mamnge.  The  patient,  although  some- 
what doubtful,  followed  my  advice  and  married,  mth  the  result  that  he 
was  completely  cured  of  his  nervouineas  and  impotence. 

These  three  cases  represent  the  forms  of  irritative  Rcr%'ous  impotence 
commonly  met  with  in  practice. 

In  the  fiivt  case  it  was  complete  abstinence  which  led  to  a  condition 
0/  excessive  irritability,  in  Ihe  other  two  gcneml  neurasthenia  existed, 
the  cause  being  unknown  in  one  instance  and  attributable  to  mastur- 
bation in  the  other. 

I  «x)uld  nol  \-cnture  to  deride  whether  the  urethral  irritation  present 
in  the  last  case  was  a  manifestation  of  the  general  neurasthenia  or 
whether  it  was  the  cause  of  the  latter.  This  is  the  (jucstion  which 
invnriahly  presents  itself  in  these  cases.  Many  incline  to  the  opinion 
that  the  redness  and  swelling  of  the  rollicuUis  >cminalLs  caused  by  mas- 
turbation produces  n(T\ousnej.s  in  the  form  of  priapism  and  precipitate 
ejaculation. 

This  theory,  which  pn-aupposcs  the  existence  of  a  i>criphcml  neuritis 
affecting  the  sextud  nen-es  and  emanating  from  the  coUiculusseminalis, 
has  somiihing  attractive  shout  it,  ina^smuch  as  il  affords  a  firm  working- 
basis  of  trealment,  but  as  «  mutter  of  (act  it  may  not  be  correct ;  anatom- 
ical proof  hiin  T"!  '  n  '  '  '  ■  !  '  '■■wever,  rert;iin 
that  local  ireatm<  ..-inotordy  the 
local  trouble.  Inu  alto  the  i;cnrr«!                           ^i. 


In  every  > 
caui^  or  ciii..-.. 
endeavor  to  ro! 

Indeeili  blun:' 


■>,  whether  it  Ix:  the 
"f  \\w  surgeon  to 

■\  In  those 
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cases  in  which  the  erecli<Hi  is  perfect,  intromission  success/ uJ,  and  coitus 
therefore  possible,  but  the  time  required  for  ejaculation  too  short.  Id 
certain  men  of  vivacious  temperament  precipitate  ejaculation  b  normal, 
and  it  also  sometimes  occurs  in  men  of  less  brisk  disposition  who  have 
not  had  intercourse  for  a  long  time.  If  thb  condition  is  transiton~  it  is 
not  important,  but  If  it  is  of  long  duration  it  requires  consideration  by 
reason  of  its  action  upon  the  procreative  power. 

According  to  the  \iews  now  accepted  the  manner  in  which  the  semen 
reaches  the  generative  passages  b  of  some  consequence.  It  b  believed 
that  certain  reflex  movements  of  the  cenix  and  os  uteri  favoring  recep- 
tion of  the  semen  take  place  during  coitus.  If  coitus  be  inopportunely 
terminated  by  cariy  ejaculation,  the  female  fails  to  reach  that  degree  of 
excitement  reqiusite  for  the  production  of  these  reflex  movements. 
Therefore  precipitate  ejaculation  bordering  upon  impotence  demands 
treatment  because  of  its  influence  upon  conception. 

4.  PARALYTIC  IHPOTEirCE. 

Thb,  the  fourth  form  of  impotence,  differs  materially  from  the 
others. 

The  first  three  forms  are  alike  in  that  the  sexual  apparatus  so  func- 
tionates  that  coitus  would  be  possible  were  it  not  for  certain  hindering 
circumstances  which  are  present.  In  the  first  form  it  is  absence  or 
malformation  of  the  genital  organs  or  disease  of  neighboring  parts 
which  renders  the  performance  of  the  sexual  act  mechanically  impos- 
sible. In  iisychical  impotence  it  was  seen  that  sexual  power  is  often 
strong,  but  that  it  manifests  itself  at  the  wrong  time  or  in  the  wrong 
way.  In  the  third  class  also  the  sexual  organs  were  functionally 
aetive,  only  their  activity  was  too  great.  It  was  hyperercthism  which 
l)revented  the  consummation  of  coitus. 

In  paralytic  impotence  all  is  different.  In  consequence  of  struc- 
tural lesions  in  the  muscular  and  ]iarticularly  the  nervous  apparatus 
which  are  in  relation  with  the  genital  organs,  the  patients  arc  deprived 
of  the  I'lrst  i>rere(|uisite  for  the  jierformance  of  eoilus,  namely,  erec- 
tion. This  is  not  the  ease  in  any  of  the  first  three  forms;  erection 
oeciirred,  but  eould  not  properly  be  made  use  of. 

The  genilal>  of  such  patlenl^  -iomelimcs  show  no  greater  changes 
than  are  observed  in  the  other  forms.  O  "'  -Uy  they  have  a  with- 
ered, senile  look.  S(  the  lest  signs  of  atrophy, 
being  small,  soft  ami                       havin  xullar  sensitive- 
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Qcas  to  pressure,  as  well  as  being  more  or  less  unresponsive  to  dec- 
tridty;  al  least  it  b  oficn  obscntd  that  the  thigh  is  much  more 
sensitive  to  the  current  than  the  testicles.  Relaxation  of  the  scrotum 
is  another  sign  which  is  sometimes  present.  Sensitiveness  of  the  penis 
to  the  electric  current  is  aUo  considerably  diminished.  In  many 
instances,  too,  the  sexual  impidsc  is  entirely  destroyed  or  wry  much 
impaired. 

In  these  cases  there  is  an  organic  change  in  the  center  of  erection 
or  in  the  paths  of  comluciion.  The  exact  nature  of  this  change  h*s 
not  been  determined,  but  it  may  be  assumed  that  in  well-advanced  cases 
there  is  complete  degeneration  of  the  nerve-tissue.  In  others  it  is 
probable  that  there  is  only  a  partial  degeneration  or  a  temporary 
exhaaslion  of  the  nerve-cells  consiiluling  the  condition  known  as  atony. 

Accordingly  we  distinguish  two  subdivisions  in  this  fourth  form; 
one  with  complete  and  permanent  loss  of  sexual  power,  true  paralytic 
impotence,  the  other  with  more  or  less  serious  disturbance  of  power, 
atonic  impotence.  In  the  latter  condition  erection  occasionally 
though  rarely  takes  place,  but  it  b  usually  of  short  duration  and  is  not 
adequate  for  the  performance  of  satisfactor\'  coition.  Proper  treat- 
ment and  rest,  however,  may  cure  the  atony.  In  conlradbtinction  to 
tho^e  who  sufTcr  from  true  paralytic  impotence  those  aflected  with  this 
form  may  recover  and  retain  their  virility  for  years. 

To  tht»  fourth  main  division  also  belong  such  cases  as  are  not 
included  in  the  other  three  groups,  namely,  those  due  to  malforma- 
tions or  defects  of  the  genitals,  mental  abnormalities,  and  excessive 
nervous  irritation. 

The  etiological  factors  in  the  founh  group  arc  excessive  venerjr, 
masturbation,  exhausting  general  diseases,  affections  of  the  spinal  coid 
and  brain,  and.  linally,  the  efTecl  of  certain  drugs. 

In  regard  to  excessive  venery  it  has  already  been  slated  that  the 
meaning  of  excess  is  diflicull  to  defme,  varv'ing  with  the  indi\idual. 
That  which  is  excessive  for  one  is  only  moderate  for  another.  The 
state  of  the  general  health  is  valuable  in  deciding  this  question,  for 
the  reason  that  with  few  exceptions  men  who  indulge  immoderately 
in  sexual  intercourse  become  weakened  and  grow  thin,  although  their 
appetite  remains  good.  The  final  result  of  extravagance  is  impotence. 
There  are  a  few  men,  however,  who  can  pvc  ihemschcs  over  to 
such  pleasure  with  impunity,  but  the  number  b  ver>'  limited. 

With  the  means  now  at  our  disposal  it  is  usually  impossible  for  us 
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to  dctenninc  just  how  continued  excesses  injure  the  organism,  and 
what  changes  they  produce.  It  is  frequently  imposdble  to  detect 
any  changes;  the  patients  feel  perfectly  well,  but  nevertheless  they  are 
imix>tent. 

At  the  present  time  it  is  known  that  impotence  has  not  the  injurious 
results  formerly  attributed  to  it.  All  possible  diseases  were  ascribed 
to  excessive  sexual  indulgence,  whereas  it  is  ^en'  probable  that  the  loss 
of  sexual  power  in  such  cases  was  due  to  the  general  diseases  them- 
selves. 

It  U  true  that  extravagance  in  sexual  intercourse  generally  results  in 
emaciation,  but  in  many  cases  the  affected  persons  feel  perfectly  well. 
In  this  connection  it  is  to  be  remembered  that  excess  in  natural  coitus 
is  not  so  -common  as  is  generally  believed,  for  the  simple  reason  that 
the  very  nature  of  the  thing  itself  prevents  great  excess. 

After  every  sexual  excess,  it  matters  not  how  strong  the  man,  there 
is  a  period  of  weakness  which  has  to  pass  away  before  sufficient  nerie- 
force  is  collected  to  enable  the  performance  of  the  sexual  act  again; 
desire  is  also  obtundcd.  As  a  rule  both  man  and  woman  become  more 
moderate  irrespective  of  any  intervening  external  influence.  In  the 
case  of  the  unmarried  it  b  difficulty  of  opportunity  and  other  circum- 
stances which  raise  a  barrier  before  these  over-ardent  devotees  of  Venus. 

It  is  altogether  different  in  masturbation.  Conditions  favoring 
success  arc  much  belter, so  that  lossof  bodUy  strength  and  lhesuper\'en- 
lion  of  im[iotfn((.-  nrv  much  more  frequently  ob?cn*fd. 

ThL-  masi  injurious  of  uU  is  iho  straining  of  an  orfjiin  still  in  the  process 
of  (lcvi'lo[>mt-nI.  Sfxual  i-xcesses  cannot  be  practised  before  maturity, 
as  b{)ih  means  and  oi)|ionunity  aro  absunt;  masturbation,  on  the  con- 
Iniry,  is  iiften  praitist'd  in  earliest  youth.  The  etTeet  of  excessive 
straininj;  u|)on  the  iin(levelo|jed  sexual  orj^ans,  such  as  results  from 
niaslurbation,  is  far  more  injurious  than  greater  excesses  indulged 
in  after  maturity. 

Fur  aiilTis  two  persons  are  necessary,  for  masturbation  one  is  enough. 
'I'herefore  it  is  clear  that  a  masliirbalor  will  exercise  his  sexual  organ 
uflener  ihan  a  |)ersiin  who  has  sexual  intercourse;  the  latter  requires  a 
sfieeial  lime  and  npiiorlunilv,  the  furmer  can  always  lind  bolli.  There 
an'  [lersiin--  who  tiiasturliale  while  l\ini!  in  bei)  i)r  upon  a  sofa,  while 
sitliiif;,  ridini;  in  a  carriaijc.  animMn,!;  the  theatre,  or  when  ens;ageH  in 
their  work,  ami  vhiliinn  \\lio  iiiihil,L;e  in  it  (kirinj;  Mhi>ol  hours.  The 
jjrealer  the  -eviial  ji[iij'eri--ilie-  llii'  oIIiiut  i-  the  ail  iiimmitted. 
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WTiile  routfs  are  of  gay  and  cheerful  disposition,  proud  of  ihdr  con- 
quests and  In,'  to  make  up  by  good  lixing  the  strength  which  they  lose 
in  debauchery,  masturbaton  almost  wilhout  exception  become  hypo- 
chondriacal as  soon  as  thej'  learn  that  masturbation  is  a  vice,  or  at 
legist  injurious  to  the  health.  Tht-y  know  that  the  habit  is  wrong  and 
injurious  yel  they  do  not  abandon  it.  There  is  often  a  struggle  betweiai 
the  sexual  impulse,  which  they  have  gratitied  by  masturbating,  and 
their  resolve  not  to  defile  themselves.  For  a  lime  the  latter  may  pre- 
vail, but  eventually  the  former  gains  the  mastery  again.  It  is  not 
surprising  when  this  conflict  is  kept  up  for  many  years,  as  I  know  it  is 
with  many  patients,  that  the  nervous  system  *iilTeri. 

It  is  not  necessary  to  refer  again  to  the  eTiil  results  of  masturbation 
which  were  mentioned  in  connection  with  psychical  impotence;  that 
which  has  been  said  explains  how  long-continued  masturbation  may 
produce  atony  and  also  degeneration  of  the  centers  of  erection,  and  thus 
cause  temporary  or  permanent  impotence. 

As  concerns  further  eliologic  faaors,  cenain  exhaustive  constitutional 
diseases  have  been  named  as  causes  of  paralytic  or  organic  impotence. 
Severe  acute  febrile  diseases,  during  the  course  of  which  the  spermatozoa 
become  diminished  or  entirely  disappear,  will  not  be  considered  here, 
because  this  form  of  impotence  is  of  no  importance.  Exhaustion  and 
impotence  pcrsUting  during  convalescence  are  likewise  of  no  conse- 
quence, sexual  power  almost  invariably  reluming  as  strength  is  regained. 

Among  the  chronic  diseases  in  which  impotence  occure  may  be 
mentioned  morphinism,  phthisis,  diabetes  melUlus,  obesity,  anirnua, 
and  cachexia  of  various  forms.  Diphtheria,  when  followed  by  paraly^ 
and  muscular  atrophy,  also  occasionally  produces  impotence. 

I  hax-e  never  observed  it  in  phthisis,  .'\ccording  to  many  authors 
sexual  <lesire  and  power  is  increased  in  phthisis.  Othct^,  however, 
contend  that  it  is  decreased. 

It  is  certain  that  diabetes  reduces  sexual  strength;  indeed,  impotence 
often  figures  among  the  first  symptoms  before  loss  of  bodily  strength 
occurs. 

It  is  almost  universally  belitned  that  obesity  diminishes  potency. 
AUhough  there  is  no  rule  without  exceptions,  it  may  be  stated  that  veiy 
fat  persons  arc  usually  more  devoted  to  Bacchus  than  to  Venus,  their 
sexual  desire  being  slight,  their  capacity  usually  deficient.  In  such 
cases  it  is  not  improbable  that  there  b  fatty  disease  of  the  testicles 
similar  to  that  which  atTccts  ihe  heart. 
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Nothing  specific  is  known  concerning  ihc  influence  of  anasmiaupon 
potency. 

If  the  relations  existing  between  the  genital  organs  and  the  brain  and 
nerves  arc  remembered,  it  is  not  surprising  that  impotence  often  results 
from  diseases  of  the  latter  organs.  Certain  diseases  of  the  brain  and 
cord  first  cause  increased  sexual  excitation,  which  is  followed  in  the 
latter  stages  by  weakness  and  finally  absolute  impotence. 

Thus,  in  tabes  dorsalis  sexual  desire  is  usually  firet  increased  in 
consequence  of  irritation  of  the  ncn-c  tracts  supplying  the  sexual 
apparatus,  although  it  later  becomes  diminished  and  eventually 
entirely  disappears.  Cases  have  been  known,  however,  in  which 
advanced  tabetics  have  retained  a  high  degree  of  sexual  power. 
Injur.'  or  disease  of  certain  regions  of  the  brain  may  also  affect 
potency. 

The  reladons  between  the  cerebellum  and  the  genital  system  are  best 
understood.  By  irritating  the  cerebellum  Budge  produced  movement 
of  the  testicle.  Concerning  this  he  writes:  "By  a  fortunate  accident  I 
made  the  surprising  discovery  that  the  testicles  of  an  old  cat,  which 
were  retained  in  the  abdomen,  moved  immediately  after  death  as  soon 
as  the  cerebellum  was  iriitatcd  with  the  scalpel  or  caustic  potash. 
When  the  right  half  of  the  cerebellum  was  irritated  the  left  testicle 
moved,  and  vice  versa.  Even  superficial  irritation  produces  this  effect. 
The  movements  were  so  plain  that  their  reality  could  not  be  doubted, 
I  hastened  to  open  the  entire  skull  and  peritoneal  cavity  and  found  the 
testicles  absolutely  immobile;  not  asign  of  motion  was  present.  As  soon 
as  one  side  of  the  cerebellum  was  irritated  thetesticle  on  the  oppositeside 
of  the  body  became  intumescent  and  moved  from  its  position  in  such  a. 
manner  as  to  form  a  right  angle  with  the  vas  deferens.  When  I  stopped 
the  irritation  it  assumed  its  original  position,  and  as  soon  as  the  irritation 
was  renewed  began  to  move  again.  The  experiment  was  continued 
half  an  hour  and  always  with  the  same  result.  After  the  tiret  stim- 
ulus scarcely  three  seconds  elapsed  before  the  testicle  began  to  move. 
Gradually  the  inten'al  between  stimulation  and  reaction  became 
longer.  The  movement  lasted  only  a  short  time  and  became  weaker 
and  weaker.  I  also  irritated  the  cerebrum,  the  corpora  quadrigemina, 
the  thalami  oplici  and  the  corpora  striata,  but  no  movements  of  the 
testicles  were  produced." 

A  case  bearing  on  this  observalion  came  under  the  notice  of  Dr. 
Wittemore  and  was  reported  by  Dr.  Fischer.     It  was  that  of  an  old 
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I,  aged  seventy-five,  who  in  forty  years  of  miirried  life  had  bt'iifoiicii 

iwen  children.    Soon  after  his  marriage  he  began  to  complain  of 

'izzincss  and  ringing  in  the  head,  from  which  he  suffered  more  or 

fss  undl  his  death.    In  addition  to  this  he  bad  ringing  and  severe 

in  the  left  car,together  with  (iilTicuUy  of  hearing,a3  well  »g  several 

miplegic  attacks  which  were  followed  by  morbidly  increased  sexual 

esire.     This  U^ici^'io1isness  partly  disappeared  three  months  before 

,b  death,  so  that  he  had  a  desire  to  copulate  not  more  than  once  or 

ice  a  night.    He  was  unable  to  satisfy  his  desires,  howeverjfor  the 

n  that  erection  was  imperfect,  and  emission  had  not  taken  place 

•r  a  year. 

On  the  day  following  his  death  the  brain  was  examined.  The 
ura  was  adherent  to  the  skull,  the  arachnoid  thickened  and  the  pia 
very  {edematous.  The  arteries  were  calcareous.  In  other  respects 
the  brain  was  healthy  with  ihc  exception  of  the  cerebellum.  The 
right  lobe  was  normal,  the  left  about  one  fifth  smaller  and  having  a 
avity  of  considerable  Mze  within  its  substance.  The  walls  of  this 
cavity  were  in  contact.  The  cavity  contained  scrum  which  flowed  out 
when  it  was  opened. 

This  case  is  remarkable  in  that  strong  desire  was  present  whicli  could 
not  be  satisfied  on  account  of  defective  potency. 

Finally  certain  drugs  which  arc  reputed  to  lessen  ftr  even  destroy 
potency  must  be  con^idertxl.  I  »hall  not  discuss  the  influence  of 
riding  because  nothing  definite  is  known  in  regard  to  it. 

It  is  also  very  ditTicult  to  judge  the  effects  of  mi-dicines,  for  the  reason 
that  their  action  varies  greatly  in  different  indiWduals  both  in  regard 
to  the  effect  produced  and  the  quantity  required.  Thus  it  happens 
that  the  most  contradictory  statements  concerning  this  subject  are 
found  in  literature. 

The  least  contention  obtains  in  regard  to  the  effects  of  strong  drink, 
which  is  generally  acknowledged  to  be  unfavorable.  It  is  a  well- 
known  fact  that  coitus  is  unsatisfactory  or  even  impossible  during 
^intoxication.  This  condition  not  uncommonly  occasions  a  form  of 
Utsychical  impotence  depending  upon  a  feeling  of  anxiety  and  uncet' 
tainiy.  Constant  drinkeni  suffer  from  sexual  weakness,  and  therefore 
are  prone  to  indulge  in  masturl 

It  is  not  certa'      '    "'       " '  the  alcohol  or  to  other 

Substances  i  decided  retarding 

lluence  ky);  the  same 
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dinnol  be  uid  of  wine,  for  when  taken  In  modentte  quuiUtie  it  1 
rather  a  6timulanl  and  excitant,     li  wa^  not  without  reason  ihii 
old  Laiina  said:    Siiu  Ctrert  H  Batcko  frigd  Vams.     Brandy 
seems  (o  have  a  temporary'  §t)inuUnt  action  upon  ihc  sexual 

Thus  we  must  conclude  ihat  strong  drink  used  in  moderation  i 
not  have  an  unfavorable  influence  ujioQ  »exual  [lowtrr;  It  b 
which  is  injurious,  and  this  corresponds  to  our  knowledge  of 
cITccts  of   iklrohol    in   other  mpccls.     It  a  known    that    air 
intoxiralion  iRi|>airs  the  function  of  certain  pans  of  the  brnin,  so 
it  is  quite  jiossible  for  the  center  of  erectioa  or  the  conducting 
to  be  paralyzed  during  acute  or  chronic  alcoholUm. 

Tobacco  has  a  similar  reputation.  It  was  long  since  Icnown  m 
the  "divine  weed"  becauw  the  priests  often  used  it  to  dull  tbdf 
sexual  lAsaion.  We  have  daily  opponunilies  of  wiineesing  the  efFea 
of  chronic  nicotine  ix>i>oning  ujwn  the  nervous  sj-stcm.  The  tremor 
of  the  hands  so  common  in  cxce!»i\'e  smokere  i»  an  indubitable  nen-out 
symptom.  It  is  ivot  permissible,  however,  to  do  more  thAs  ooosidcr 
the  |x>s5il)ility  of  an  injurious  etT«xt  of  nicotine  uix>n  the  sexual  power, 
convincing  obscrvalions  have  nol  been  madt. 

The  action  of  moqihine  i«  belter  understood.    According  to  Le%Tii- 
stcin  it  lirst  increases  and  then  lessens  acxual  power.    Sexual  exdtadjH 
and  increased  strength  almost  always  follow  an  injection  of  morphtiN^ 
particularly  in  those  who  arc  not  accustomed  to  its  use. 

Ruscnihal  states  that  moderate  doses  of  morphine  (0.03  (0  0.06  a 
day)  produce  cheerfulness,  lorpiacity,  .aculencss  of  the  titctilc   sc 
and  sexual  excitement,  the  latter  being  an  important  symptom  and 
which  Ls  not  generally  knowTi.  ■ 

Opium  is  said  to  be  usi-d  in  Persia  as  an  aphrodi.siac.     This  is  \ 
accord    wilh   tiic   cxjwrienccs   of   0|>ium  smokers,   who  at    first 
exceptionally  strong  sexually,  but  lose  their  power  of  copulation  wl 
continued  action  of  the  drug  has  produced  marasmus. 

Gyurkovechy  is  of  the  opinion  that  the  priman,'  stimululing  eflfl 
is  due  to  [laralysja  of  the  cerebral  centers  which  inhibit  erection. 

Many  other  drugs  are  also  supposed  to  diminish  potenc>-,  ai 
which  may  be  mentioned  Itad,  antimony,  ar^ienic,  carbon  lii- 
contum  and  camphor,  but  as  noihing  defmite  is  known  '<i;. 
their  action  I  shall  not  discuss  them  in  detail. 

Iodine,  bromine,  salicylic  acid  and  potassium  nitrate  u 
anaphrodisiacs,  and  therefore  must  be  considered. 
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Four  cases  of  impotence  accompanied  by  more  or  less  atrophy  of 
the  testicles  are  known  to  have  developed  during  or  immc^diately  after 
a  course  of  lodine-iDhalations  employed  in  the  treatment  of  phthlsb. 
In  one  of  these  cases  dcare  was  preserved  and  the  testicles  retained 
their  normal  tazc,  although  the  power  of  erection  was  lost.  In  the 
other  three  cases  sexual  indifference  and  atrophy  of  the  tcJtJclcs  were 
both  well  marked.  The  patients  had  neither  desire  nor  pou-er,and 
sought  medical  advice  because  they  wished  to  perform  their  marital 
duties  and  desired  children. 

Roland  mentions  two  cases  in  which  impotence  and  atrophy  of  tbc 
testicles  developed  after  long-continued  use  of  potassium  iodide. 

Hammond  also  obsi-rvcd  diminutiqn  of  sexual  desire  after  long  use 
of  large  doses  of  the  iodides,  but  never  knew  atrophy  of  the  testicles 
to  occur.     Desire  was  restored  after  the  drug  had  been  stopped. 

Bromine  is  known  to  be  a  quickly  acting  anaphrodisiac.  In  many 
patients  afOicted  with  frequent  pollutions  I  have  obtaini-d  good  rc:SultG 
by  administering  large  doses  of  the  bromine  salts  just  before  bedtime. 
I  generally  order  two  grammes  (thirty  grains)  of  potassium  bromide 
at  a  dose.  Persons  who  arc  forced  by  ner\'ous  disturbances  to  take 
these  salts  for  long  periods  of  time  suffer  a  diminution  of  sexual 
desire  and  power.  As  a  rule,  however,  both  return  after  the  drug  is 
discontinued. 

Concerning  salicylic  add  Gyurkovechky  slates  that  it  produces  a 
temporary  though  certain  impairment  of  virility.  He  relates  that  a 
Slavic  society  remained  away  from  a  certain  Paris  beer  siiloon  because 
the  members  foimd  that  the  consumption  of  a  relatively  small  quantity 
of  beer  incapacitated  them  for  coitus.  Luter  it  was  learned  that  the 
beer  contained  salicv'lic  add.  .After  this  he  investigated  the  matter 
and  found  that  more  or  less  temporary  impairment  of  potency  occurred 
during  a  course  of  salicylate  of  sodium,  a  drug  now  extensively  used. 

The  investigations  of  Kolbe  and  Lekmann  in  Munich,  thou^ 
proving  the  harmlcssncss  of  the  protracted  use  of  salicylic  acid,  have 
not  contributed  anything  to  our  knowledge  of  its  action  upon  the  sexual 
power.  No  other  work*  an-  known  which  confirm  the  thcorv-  that  it 
exerts  an  unfavorable  influence  ujwn  the  sexual  organs.  [1  haw 
pn-scribed  salicylic  add  and  the  salicylates  in  a  vast  number  of  cases 
and  have  yet  to  hear  a  patient  complain  that  it  impairs  his  sexual 
vigor.] 

Potassium  nitrate  is  considered  by  Hammond,  Grimmaud  de  Caux 
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and  Manin  Saint  Angc  to  be  a  jwvfcrful  anaphrtxlisiac  TV ' 
named  author  saw  a  case  of  impoicncr  after  six  monlh:»*  use  of  tbei 
in  the  trcalim-nt  of  epilqisy. 

TREATMENT  OF  IMPOTENCE. 

From  what  has  already  been  stated  it  is  Mvn  that  the  various  : 
of  impotence  dilTcr  greatly  from  one  another.    Apart  from  the  Im\ 
groups  which  wc  rcco^^izc  then'  are  differences  in  the  forms  of  te 
same  group.    Tn  )sychiral  impolcocc  it  was  first  awdcty,  then  dii'OsiflB  ' 
of  thought, and  again  de\-iatloD  from  normal  physiologicul  fcclingwtddi 
gave  rise  to  virile  weakness.    In  irritative  ner\-ous  impotence  boii 
complete  abstinence  and  gent-ral  jier>'Oiisness  were  blamrd  as  causes. 

From  these  facts  it  b  seen  that  the  treatment  of  impotence 
be  routine,  but  that  it  must  be  directed  to  the  cause. 

If  it  be  due  to  dcfonnity  of  the  external  genitals  or  neighboring  ] 
nothing  sbon  of  an  opcraiiuD  will  afTotd  rt-lief.  Not  all  mHlformat 
are  remediable  by  operation,  but  there  are  certain  deformities  inter 
fcring  with  coitus,  as  for  example^  those  due  to  hydrocele,  hcmii, 
infiltration  of  the  urethra,  and  tumors  of  the  scrotum,  in  which  good 
functional  results  can  be  obtained  by  the  proper  operative  procedures. 

If  diabetes  be  the  cause  of  the  sexual  weakness  otu-  iherapeulk 
measures  should  be  directed  primarily  against  this  disease.  It  i^H 
be  hoped  that  with  improvement  of  the  constitutionul  disease  fli 
special  dbturbances  will  disappear  or  betxime  less. 

Although  the  cause  of  the  diiteasc  must  always  supply  the  basis  of 
our  therapy,  the  treatment  of  impotence  may  nevertheless  be  divided 
into  psychical,  general  hygienic,  and  special  medicinal. 

Fir»t  in  regard  to  psychical  treatment  it  will  be  remembered  thai 
attention  has  already  been  directed  to  it:^  extraordinary  importance. 
Many  persons  su^cring  from  impotence  are  limorouii,  dIssatlaC 
with  themselves,  and  hypochondriacal.  They  often  strug^e  wit 
feeling  of  shame  and  distrust;  only  rarely  does  a  ray  of  hope 
through  their  mind.  They  have  lost  confidence  in  thcm&ctves 
others.  They  think  that  nothing  can  help  them,  that  they  arc  lostj 
this  world.  Their  mind  is  constantly  occupied  with  their  HI^i^imi, 
con.<teriiicntIy  they  arc  unable  to  concentrate  their  thoughts  upon 
occupation. 

This  nen-ous  depression  has  to  be  contended  against  above  all  tl 
else,  and  it  is  the  la.sk  of  psychical  treatment  to  do  this;  the|j| 
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muHt  be  made  to  take  courage,  to  acquire  confidcno.-  in  himself  and 
hoiie  in  the  treatment  employed.  This  cannot  be  attained  in  any 
better  way  than  by  causing  the  patii-nt  to  acquire  confidence  in  his 
physician.  He  must  "swear  to  the  statements  of  his  physician,"  he 
must  believe  that  which  his  physician  says  to  be  irrefutable. 

How-  is  the  physician  to  attain  this?  This  question  is  difficult  to 
answer;  however,  material  help  niU  be  afforded  by  an  energetic 
manner,  a  careful  examination  of  the  patient,  and  the  evinccment 
of  a  kindly,  active  interest  in  his  case. 

Thi-  unfortunate  subjects  of  impotence  generally  have  no  one  in 
the  world  whom  Ihcj"  trust;  they  arc  ashamed  to  con6dc  in  their  best 
friends.  The  phj-sician  becomes  their  father- confessor.  Even  ihe 
privilege  of  rdating  thdr  trouble  somewhat  relieves  their  mind;  if 
they  tind  in  the  physician  one  who  takes  interest  in  their  weJiure  and 
shows  them  sympathy,  they  usually  begin  to  gain  hope.  The  ncnous 
depression  yields  to  a  more  cheerful  frame  of  mind  begotten  of  hope, 
and  thus  much  is  won. 

We  have  seen  how  many  cases  of  psychical  impotence  are  caused 
by  want  of  self-confidence,  a  certain  feeling  of  anxiety.  In  such  cases 
a  cure  will  be  obtained  if  the  physidan  can  restore  his  patient's  self- 
confidence.  This  cannot  be  done,  however,  by  merely  tdling  him 
that  be  is  well,  that  there  is  nothing  the  matter  with  him.  Such  state- 
ments produce  the  opposite  effect.  By  diverting  thcpalicnt's  thoughts 
from  himself,  improving  his  general  health,  and  forbidding  him  to  have 
connection  for  a  long  time  hts  confidence  will  be  won  and  cure  often 
obtained. 

Psychical  treatment  must  be  adapted  to  Ihe  patient's  range  of  thought. 
I  well  remember  a  case  of  sexual  perveniion  in  which  the  patient  expe- 
rienced orgasm  only  at  the  sight  of  a  woman's  shoe.  By  having 
him  place  a  shoe  above  his  bed  and  look  at  it  during  coitus  he  was  able 
to  complete  the  act,  and  later  became  able  to  do  so  without  it. 

An  important  element  of  psychical  treatment  is  to  free  the  patient's 
mind  from  his  morbid  thoughts  and  get  him  to  think  of  something  else. 
For  this  purpose  various  amusements  are  of  use.  I  direct  those  whom 
I  do  not  send  to  a  sanitarium  to  divide  the  day  so  that  each  part  shall 
be  given  over  to  ccnain  di\'ei^ons  or  exercise*.  They  must  he  con- 
stantly engaged  in  company,  or  employed  in  some  physical  work  or 
exercise,  as  for  example,  gardening,  gymnastics,  bathing,  swimming, 
walking,  vi^ting  in  the  country,  or  traveling. 
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This  has  the  additional  good  effect  of  keeping  them  free  from  sexual 
excitement,  which  is  beneficial  in  two  ways:  it  exerts  a  favorable 
influence  upon  the  mind,  causing  the  patient  to  think  that  his  long 
abstinence  will  strengthen  his  genitals,  and  also  increasing  sexual 
desire  and  really  resulting  in  an  accumuladon  of  nervous  energy. 

Hypnotism  must  also  be  incidentally  mentioned.  Although  only 
little  is  known  in  regard  to  its  effect  upon  this  class  of  cases,  it  may  be 
reasoned  from  analogy  that  its  action  might  be  favorable.  I  do  not 
doubt  that  suggestive  treatment  may  exert  a  salutary  effect. 

Hygienic  treatment  is  a  \-aluable  adjunct  to  psychical. 

The  patient's  habits  of  life  must  be  so  regulated  that  his  body  will  be 
strengthened  without  the  sexual  organs  being  unduly  stimulated.  To 
this  end  diet,  baths,  sleep,  regulation  of  the  digestion,  and  physical 
exercise  require  special  consideration.  The  diet  must  be  nourishing 
but  non-stimulating;  spices  and  spiritous  liquors  in  large  quantities 
are  particularly  contraindicated. 

In  regard  to  the  latter  a  half  bottle  of  red  wine  a  day,  and  also  a  little 
cognac,  may  be  allowed,  but  too  much  drink  is  decidedly  injurious; 
for  in  that  state  of  stimulation  intervening  between  sobriety  and  intox- 
ication the  sexual  impulse  is  usually  aroused  and  patients  are  then  prone 
(o  break  our  rule  of  abstinence,  and,  what  is  srill  worse,  masturbators 
then  relapse  into  their  old  habit.  On  the  other  hand  a  little  wine 
stimulates  the  appetite  and  enables  the  patient  to  take  large  quantities 
of  food.  For  this  reason  wine  may  be  allowed  with  the  meals;  beer, 
however,  is  permis^ble  only  in  small  quantities.  I  forbid  any  to  be 
taken  for  at  least  two  hours  before  bedtime.  I  have  repeatedly 
obser\'ed  that  pollutions  occur  after  beer-drinking  late  at  night  and  that 
masturbators  are  wont  to  yield  to  their  habit  after  similar  indulgence. 

In  regard  to  food,  fat  and  articles  which  are  bulky  and  yet  contain 
but  little  nourishment  are  to  be  avoided.  Meat,  fish,  eggs,  and  a  mod- 
erate amount  of  farinaceous  food  should  form  the  principal  articles  of 
diet ;  the  patient  should  not  eat  heavily,  howe\er,  nor  at  too  late  an  hour. 
Repletion  causes  insomnia,  which  in  turn  is  apt  to  give  rise  to  erotic 
thoughts  which  may  result  in  pollutions  or  lead  masturbators  to  indulge 
in  their  habit. 

The  same  principles  underlie  the  rules  governing  sleep.  The  patient 
ought  not  to  lie  upon  a  warm  feather-bed,  nor  should  he  be  too  warmly 
covered.  A  quilt  or  blanket  will  suffice,  although  an  extra  coverlet 
may  be  placed  over  the  feet.     It  is  well-known  that  the  softness  and 
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wannth  of  a  fcathcr-bcd  tend  to  cause  poUulionii  and  incite  masturba- 
lors  to  indulge  in  iht-ir  c\-il  practice. 

The  patient  should  not  sleep  upon  his  back,  but  lie  on  the  side 
instead,  because  the  former  poation  lends  to  produce  emissions. 
Furthermore,  precautions  should  be  taken  to  prevent  the  patient  Mng 
in  bt-d  too  long  with  a  distended  bladder.  Morning  erections  are  reflex 
manife<<lation3  of  irritation  exerted  upon  the  principal  nen-c«  by  the 
distended  bladder.  Patients  who  have  emissions  toward  morning 
should  be  awakened  by  an  alarm-clock  an  hour  before  the  time  the 
emisaon  usually  occurs,  in  order  that  they  may  urinate. 

No  rule  can  be  given  in  regard  to  the  amount  of  sleep  reqmred,  as  it 
varies  in  different  persons.  Sleep  is  a  great  re-storer  of  vitality.  Eight 
hours  I  conwdcr  the  minimum.  Many  patients,  especially  men  who 
have  lived  extravagantly,  are  accustomed  to  retire  very  late,  and  it  is 
essential  for  them  10  go  to  bed  early. 

Constipation  is  also  an  evil.  I  know  cases  of  prostatorrhora  and 
spematorrhcea  which  manifest  themselves  only  when  the  bowels  are 
consdpatcd.  The  vascular  congestion  of  the  pcl\ic  organs  produced 
by  sluggish  bowels  acts  as  a  stimulus  to  the  sexual  organs  and  has  lo  be 
combated.  Therefore  when  regular  bowel  movements  do  not  take 
place,  laxatives  in  the  most  varied  forms  possible  should  be  regularly 
u.scd. 

Hygiene  also  includes  a  rational  activity  of  all  the  organs  and  parts 
of  the  body.  In  many  cases  it  will  not  be  nccessar>-  to  prescribe  special 
physical  work  as  the  daily  occupation  of  the  patient  affords  enough; 
in  others,  however,  physical  work  is  wanting  or  deficient,  or  is  of  such 
nature  that  it  develops  only  certain  pans. 

For  such  patients  g)-mnastics,  Swedish  mo\'cmcnts,  massage  and 
swimming  arc  of  material  benefit.  Apart  from  ihe  favorable  influence 
of  these  measures  upon  the  mind  they  consiiiulc  one  of  the  best  means 
of  promoting  metabolism.  This  augmented  activity  of  the  vital  proc- 
esses ought  also  to  have  a  favorable  effect  upon  the  sexual  vigor.  The 
oppo&ile  effect,  however,  will  be  produced  if  exercise  be  carried  too  far, 
50  that  undue  fatigue  and  Ia.ssitudc  ensue.  The  fad  that  athletes 
generally  havc.or  at  least  are  considered  to  bave.but  slight  sexual  power 
may  be  due  to  the  fact  that  they  overtrain. 

The  amount  of  exercise  must  be  regulated  according  to  the  indications 
in  the  individual  case;  too  little  is  better  than  too  mucii.  The  cxerdsc 
must  be  of  such  a  kind  that  all  parts  of  the  body  will  be  equally  strength- 
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ened.  Walking  is  not  enough;  it  must  be  combiaed  with  gj'ninastics, 
s«imniing,  rowing,  etc  The  indications  are  best  fulfilled  by  those 
forms  of  fxercisc  employed  in  the  in echaoo- therapeutic  institutes, 
because  here  attention  is  directed  in  a  sj^steniatic  manner  to  the 
individual  parts  of  the  body.  In  cases  in  which  for  any  reason  active 
gj'mnastics  arc  not  permissible,  massage  forms  a  valuable  substitute 
for  the  prtjmotion  of  metabolism. 

In  addition  to  those  measures  directed  to  the  mind  and   general 
health  of  the  patient,  and  which  should  always  be  considered  in  every 
case  of  impotence,  there  are  special  measures  which  are  of  service. 
Of  these  there  are  four:  ^_ 

J.    Baths.  fl 

2.  Electricity.  ^M 

3.  Local  applications.  ^| 

4.  Medicines  for  internal  use,  ^B 
I  consider  baths  to  be  one  of  the  most  important  remedies  which  we 

have  in  the  treatment  of  impotence.  They  may  be  employed  in  the 
most  diverse  forms,  as  simple  washing,  sponge  baths,  sitz-baths,  half 
and  full  baths;  as  rubs,  douches  and  shower-baths;  as  river,  sea  and 
brine-baths,  and  as  light  and  Roman  baths. 

Our  knowledge  of  their  effect  is  mostly  empirical.  We  can,  it  is 
true,  agree  with  Winteraitz  that  the  irritation  produced  by  the  action 
of  heat  or  cold  sets  the  muscles  into  activity,  contracts  the  vessels  and 
stimulates  the  peripheral  nenes;  the  influences  of  these  actions  upon 
the  body,  however,  have  not  been  followed  in  detail  nor  determined 
by  experimentation.  We  do  know  from  experience,  which  usually  is 
by  no  means  a  bad  teacher,  that  nearly  all  the  \'arious  baths  mentioned 
may  be  advantageously  employed  in  the  treatment  of  impotence. 

I  consider  the  most  effectual  form  to  be  the  tepid  or  cold  full  bath 
followed  by  a  cold  douche  to  the  spine.  In  large  cities  such  baths  may 
always  be  had.  Natural  sea  baths  are  better,  as  the  impact  of  the 
waves  against  the  spine  acts  the  same  as  the  douche. 

The  mildest  form  is  simple  washing.  Similar  to  this  is  the  sponge 
bath,  a  form  which  is  often  acceptable  because  it  is  cheap  and  requires 
little  time.  Not  all  patients  have  a  bath-room  nor  means  to  visit  a 
bathing  establishment  ever}'  day.  The  collapsible  rubber  tub,  how- 
ever, can  be  obtained  at  a  slight  cost  and  can  be  closed  and  laid  away 
after  it  has  been  used,  thus  taking  up  little  room. 

In  addition  friction  with  a  cold  wet  cloth  may  be  emiiloycd,  followed 
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by  a  brisk  rubbing  with  a  course  towel.  This  constitutes  the  best 
substitute  for  the  cold  bath  in  cases  in  which  the  latter  cannot  be 
endured  or  obtained. 

Frequent  and  protracted  warm  buths  are  contraindicatcd  in  impo- 
tence as  they  arc  weakening.  Cold  sitz-balhs  of  short  duration  are  to 
be  used  only  under  certain  conditions,  as  iheir  action  upon  the  genitalia 
is  too  slimidaling;  during  die  first  part  of  the  treatment  these  organs 
should  be  given  rest  and  not  stimulation.  Cold  baths  of  long  duration 
have  rather  a  depressing  effect. 

Exceptionally  exdiing  and  slimulaling  are  carbonic  add  baths, 
and  full,  half  and  Mtz-baths.  In  all  cases  in  which  the  sexual  organs 
seem  to  have  been  strained  these  baths  are  countcrindicatcd ;  in  those 
in  which  no  weakness  is  present  they  affonl  a  valuable  means  of  favor- 
ably influencing  the  mind.  I  have  seen  patients  get  a  strong  erection 
in  a  carbonic  add  bath,  and  thereby  gain  new  courage  and  confidence. 

Natural  or  ariitidal  brine-baths  act  as  powerful  promoters  of  metab- 
olism, although  OS  is  the  case  with  many  other  ihermal  baths,  par- 
ticularly those  containing  sulphur,  their  mode  of  action  in  impotence  is 
nol  thoroughly  understood. 

Eleclridty  in  the  form  of  gahanism,  faradism  and  Franklinixalion 
goes  hand  in  hand  with  baths.  Our  knowledge  of  the  action  of  tliis 
agent  rests  entirely  u[X)n  experience.  We  know,  however,  that  all  three 
forms  can  be  used  uith  advantage. 

The  constant  current  is  the  bc&t.  The  parts  to  which  it  must  be 
cspcdally  applied  arc  the  spinal  column,  the  penis,  testidcs  and  per- 
ineum. There  are  many  different  method*  of  applying  it,  of  which 
one  alone  or  several  in  succession  may  be  employed.  The  one  whicb 
I  usually  use  first  consL<.ts  in  placing  one  electrode  upon  the  left  side 
of  the  vertebral  column  and  then  running  the  other  upwards  and  down- 
wards just  to  the  right  of  the  spinous  processes;  the  order  is  then 
rcvx-rsed,  the  right  being  made  statioiur)'  and  the  left  pai^scd  upanddown 
along  the  spine.  The  poles  consist  of  a  wet  sfionge  or  a  metal  disk 
covered  with  leather.  The  strength  of  the  current  is  determined  by 
the  sen«bility  of  the  patient;  it  should  be  increased  until  a  sharp  tinghng 
is  produced.  The  application  is  followed  by  redness  of  the  skin  over 
the  parts.  As  a  rule  not  so  strong  a  current  con  be  used  upon  the 
perineum  as  upon  the  other  parts.  One  pole  is  placed  over  the 
sacml  vertebre  and  the  other  on  the  perineum  and  allowed  to  remain 
one  or  two  minutes.    Finally  I  pass  the  constant  current  througli  the 
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proit  Uy  pUcinx  one  dntrodc  upon  the  pcoDcum  aad 
ulbrr  ukinit  ibc  uilrrior  ind  poMcrior  sarface  oi  the 
rarrly  uu  the  (tnlvsnic  currcnl  within  the  unthra.     It  ha*  i 
rvcommpndcd  ia  cuca  of  frequent  Mmtatl  loao  occuniag  < 
or  wtthuut  erection.    For  thi«  puqxwc  *  boti|pc  lm»iun  mn. 
ninnltiK  thmufth  it  ontl  provided  whh  a  cookal  mrtAl  tip  is  lacd.   Ikl 
ln*lnmicnl  in  introduci-d  into  tht-  urtthm  so  that   the  tip  Ka  a 
pnitlaik  iwrilon;  it  h  then  uttiuhitl  to  the  negative  pole  of  a  < 
lulU-ry,  the  ikmiIvc  pc4c,  covered  with  a  sponge,  being  placed 
rlit  jicrinniin,  nnd  a  current  of  not  mon-  than  Ave  milliamp^mtuaej^ 
iin.     The  nrftntive  pole  is  bupixtbcd  lo  lessen  the  scn^tiveaesc  of  I 
idlllctiluii  Hfntinnli*  nnd  ejnculatory  clua»,  to  which  the  poUutkaai 
due. 

U  ll  Itt  dcilrrd  to  giilvanize  the  te»ii<.ic5  a  very  weak  current  musth 
tHMl  HI  theftc  orKnnn  iire  [Mirticularly  scnsitivx  to  electriciiv.  Stnn( 
currvnti  lm[Niir  mlhcr  than  improx'c  their  nutrition. 

While  ihe  i-onolnnt  rtirretil  is  generally  employed  in  cuses  where  Hmtt 
U  attiiiil  wnil(nc<i.<i  of  the  ^nitab,  espi'tially  in  parulytic  iin)X)taia, 
Id  the  ptychicnl  form*  of  the  disease  the  induction  cuircDt  i*  tncftd. 
It  ha*  an  itritatinK,  Mlmuliiting  effect  wbidi  is  sometimes  ocubrh 
ilemoiiiiimirfi  (o  (he  patient  during  iin  application.  If  he  sees  an  circ- 
tion  follow  an  application  of  tlie  induction  brush  he  is,  grestl) 
Dncnumgt-d. 

Ity  meanti  of  a  metal  brush  the  testicles  and  especially  the  penis  caa ' 
be  conHiderably  Irritated.    The  sponge  b  placed  u[ion  the  pcrtneura 
or  over  the  spinal  column,  while  the  brush,  attached  to  an  Inductioo 
appnnlits,  is  used  upon  ihc  penis.    The  glans  is  especially  Mrnsitin. 
ThercfoPT  the  current   must  be  increased   very  slowly.      Under  iQj 
influence  the  Hlcin  becomes  reddened,  so  doubtless  stimulation  of 
circulation  is  produced  as  well  as  irritation  of  the  peripheral  nrr\i 
1  increase  the  rurri-nt  until  slir;hl  smarting  is  priKluced  uti'' 
linue  Its  applicalicmihniBgh  the  penis  for  two  minute^.     '1  h. 
Is  repeated  every  three  days.    The  resuli^ 
larly  in  psychical  impotence. 

Many  authors  atlribulc  great  value  tOj 

"The  patient  siu  upon  an  insulated  ; 
the  thighs,  and  by  mcaos  of  a  copjicr  i 
the  entire  length  of  his  spine,  thus  pr 
reflex  excitation  such  as  cannot  bi-  i-liriti)!  t 
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tricity.  Every  spark  leaves  a  slight  elc\-aiion  upon  the  skin,  and  ihe 
entire  surface  is  reddened.  The  penis  is  also  often  affected  by  the 
current,  and  if  sparks  from  the  sacral  region  reach  it  erections  arc  often 
produced,  even  in  cases  in  which  no  sexual  excitement  has  occurred 
for  months." 

We  now  come  lo  the  consideration  of  the  so-called  local  applications 
which  arc  commonly  employed,  and  which  consist  prindpally  in  the 
use  of  melal  sounds  and  caustic  applications  to  the  urethra- 

The  sound-cure  is  conducted  by  passing  a  sound  through  the  urethra 
every  three  or  four  days  and  allowing  it  to  remain  In  situ  for  a  few 
minutes.  To  begin  with  No.  iS  F.  is  used  and  the  aze  increased  up 
to  26,  or  even  28  or  30.  The  object  of  such  treatment  is  to  dull  the 
sensibility  of  the  urethra.  If  the  instrument  is  allowed  to  remain  longer, 
for  a  quarter  or  half  an  hour,  an  erection  will  often  be  produced. 

Wintcraitz's  psychrophore  may  also  be  employed  with  advantage. 
It  is  really  a  double  current  catheter,  the  vesical  end  of  which  is  closed. 

To  Ihc  distal  end  of  the  double  tubes  long  rubbcrpipes  are  fastened, 
one  being  connected  to  a  vessel  of  cold  water  above  and  the  other  to  a 
receiving  vessel  on  the  floor.  If  the  water  now  be  allowed  to  How  out 
of  the  jar  above,  an  unintomiptt-d  stream  will  pass  through  the  catheter 
in  the  urethra.  Cold  and  pressure  of  the  instrument  combine  to  exert 
a  favorable  inlluencc  upon  the  urethra  and  Ihe  different  organs  com- 
municating with  it.  If  it  be  desired  to  produce  erections,  warm  water 
up  lo  50°  C.  [132  F.]  is  more  effectual. 

Cauterization  of  the  prostatic  urethra  may  be  done  in  various  ways. 

A  very  pleasant  method  is  by  means  of  Guyon's  sj-ringe. 

This  instrument  consists  of  a  syringe  to  which  a  hollow,  nodular- 
tipped  rubber  boupe  is  attadied.  The  syringe  is  filled  with  nitrate 
of  silver  solution  (1  to  10%)  and  the  latter  is  injected  through 
the  hollow  bougie  by  turning  the  piston  around:  each  turn  forces  a 
drop  of  fluid  out  of  the  knob.  After  the  syringe  has  been  tilled  and  the 
bou^e  lubricated  the  latter  'n,  introduced  into  the  urethra;  at  a  distance 
of  about  14  cm.  [5S  inches]  the  knob  nill  be  felt  to  enter  the  bulbous 
urethra;  by  slight  pressure  it  is  then  carried  a  cm.  [}  of  an  inch] 
onward,  whereupon  the  resistance  experienced  as  the  instrument  goes 
through  the  bulb  will  be  felt  to  subside,  .^fter  the  membrunous 
urethra  has  been  passed,  which  can  be  determined  by  rectal  palpation, 
a  drop  of  fluid  is  injected,  the  bougie  pushed  a  half  centimeter  further 
onwards   and    another  drop  injected.    In  this  maimer  the  whole 
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In  like  manner  it  has  been  endeavored  to  cxplnin  the  undisputed 
stimulating  action  of  phosphorous  upon  the  sexual  organs.  It  is  more 
probable  that  this  action  is  due  to  its  general  ionic  and  stimulating 
effect  upon  the  ncr\ous  system.  The  prepUratJons  commonly  employed 
are  phosphorous  itself  in  doses  of  0.003  (j\,  gr-J  a  day,  zinc  phosphide 
in  doses  of  0.02  [i  gr.)  a  day, and  dilute  hypophosphoric  acid  in  th<:dosc 
of  twenty  drops  in  water  three  limes  daily.  The  dilute  phosphoric 
add  has  less  the  action  of  phosphorous  and  then-fore  is  not  to  be 
recommended.    Hammond    combined  strychnine  with  phosphorous. 

He  prescribed  100  pills  made  of 

Zinc  phosphide,  0,6.  [gr.  i] 

Ext.  of  DUX  vomica,  2.0.  [gr.  xxx] 

of  which  one  is  taken  three  iime>  a  day;  or  he  ordered 

Strycbnini  sulph.,  0.2.  [gr.  4] 

Acid  hypophosphor.  dil.,        120.0.  [f.^jv] 

Of  this  tnisture  ten  drops  arc  laiitn  in  water  three  times  a  day  and 
the  dose  gradually  increased  to  twcnty-fi\e  drops. 

.\tropinc  has  the  same  action  as  these  drugs.  It  causes  dilatation 
of  the  blood-vessels  of  the  genital  organs,  and,  according  to  Gross, 
relaxation  of  the  musculature  in  the  trabecular  of  the  corpora  cavernosa, 
as  the  result  of  which  more  blood  flows  into  the  penis.  Gross  also  saw 
good  results  produced  by  this  drug  in  cases  complicated  by  pollutions 
and  prostatorrha'a,  the  looses  diminishing  in  frequency  or  entirely 
cea^g.  I  have  never  obscn'cd  this  action;  on  the  contrary  1  must 
confess  that  I  belie\-e  atropine  exerts  a  stimulating  action  on  the  gen- 
itals, which  expresses  itself  as  erections  of  increased  frequency  and 
duration.  I  order  pills  of  atropine  sulphate  containing  i  to  ^  milli- 
gramme each  [approximately  ^^  to  ^^  of  a  grain],  of  which  two  or 
three  a  day  are  taken.  If  troublesome  disturbances  of  vision  are  pro- 
duced the  drug  must  be  stopped.  More  experience  is  necessary 
before  judgment  can  be  pronounced  upon  the  recently  introduced  and 
highly  recommended  drug  johimbinc. 

What  now  arc  the  indications  for  the  employment  of  these  several 
drugs?  To  prescribe  them  indiscriminatdy  in  any  and  every  case  of 
impotence  would  not  be  rational  therapy.  In  certain  stages  of  most 
cases  they  arc  even  contraindicated. 

In  organic  impotence  no  one  would  think  of  using  them;  in  irritative 
nervous  impotence  it  is  the  task  of  the  physidan  to  reduce  the  irritability 
of  the  nervous  system  and  especially  that  of  the  genital  organs;  in 
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puulylic  impotence  the  drst  requisite  for  improvement  i»  &  long  period 
of  rest,  90  that  the  organs  am  regain  vigor;  io  psychical  impotence,  loo, 
there  is  often  a  temporary  weakness,  so  that  it  b  u-ell  first  to  ^ivc  the 
sexual  organs  rest  and  opporttinity  to  recover  force.  During  this  time 
a  couree  of  general  tonic  treatment  may  be  advantageouiJy  employed. 
This  comprises  the  hygienic-dietetic  regimen  atn-ady  described,  to 
which  may  be  added  such  inlemal  roboraots  as  iron  and  quioine. 
After  the  general  health  has  been  improved  and  the  tone  of  the  nervous 
system  heightened,  then  phosphorous,  atropine,  and  perhaps  canthar- 
idcs  as  well,  may  be  used  as  auxiliary  remedies.  ^M 

Inhalations  of  oxygen,  which  have  bevn  uied  by  Gyurkovcchfey,  ^^ 
may  be  con^dcred  to  act  in  the  same  u-ay.  He  has  the  patient  inhale 
ten  litres  of  oxygen  at  each  sitting.  Without  presuming  to  explain 
the  action  of  these  inhalation;^,  he  recommends  them  most  hi^ily  and 
attributes  to  them  a  distinct  aphrodi^ac  eiTeci;  the lalier  is  permanent, 
and  as  increase  in  bodily  strength  and  general  well-being  also  takes 
jdace  almost  without  exception,  it  is  probable  that  the  favorable  influ- 
ence exerted  upon  the  sexual  power  depends  upon  ihe  general  improve- 
mcDl  whi(.'h  h  produced.  .\i  yet  I  have  not  used  thi^  treatment,  but 
AS  it  is  recommended  by  such  a  careful  observer  I  believe  it  to  be 
worthy  of  mention, 

1  must  refrain  from  criticizing  the  treatment  recently  introduced  by 
ZabludoM-sky,  cotBi^^ting  of  methodical  massage  of  the  genital 
organs,  an  I  have  not  had  any  experience  with  it.  The  procedure 
would  seem  to  be  unpleasant  for  both  patient  and  physician.  T  \\-ilI 
confine  myself  to  mentioning  his  method  of  producing  vascular 
engorgement  of  the  male  genitals.  A  tube  is  put  aroimd  the  scrotum 
and  root  of  the  penis  and  drawn  tight,  and  the  tube  is  then  flattened 
with  a  clamp.  The  scrotum  and  penis  become  engorged.  The 
engorgement  may  be  kepi  up  for  five  to  fifteen  minutes.  The  effect 
of  this  procedure  has  yet  to  be  determined. 

STERILITY  IN  THE  MALE. 

Ultzmann  has  pointed  out  the  difFcrencc  between  impolrniia  catundi 
and  impoicnlia  gmcrandt.  When  ihe  lirel  exists  the  latter  is  also  found 
to  be  prcscni,  but  the  reverse  is  not  iilwa>'s  the  case.  It  is  wdl-knoAvn, 
however,  that  the  power  of  fecundation  is  not  rarely  absent  when  the 
power  of  copulation  b  preserved.  Before  passing  to  the  con.'^derattoa 
of  sterility  in  the  male  I  shall  briefly  describe  the  paUiology  of  the  semca. 
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The  composition  and  propcnits  of  normal  semen  have  already  been 
described. 

The  semen  may  var\'  in  quaotity.  In  healthy  mvn  its  quantity 
varies  under  normal  condilions  from  five  to  twenty  granynes.  This 
quantity  may  be  diminished  or  increased.  When  the  former  condiiion 
obtains  it  is  knonn  as  oiigospemuBi  while  ihe  latter  is  called  poly- 
spermia. 

The  former  is  much  more  common  than  the  latter.  Tlie  quantity 
of  semen  is  at  times  m  small  that  only  a  few  drops  arc  ejaculated.  This 
condiiion  is  physiological  in  old  age  and  alao  occurs  in  young  persons 
as  the  result  of  various  diseases  of  the  seminal  passages.  It  is  due  to 
the  absence  of  one  or  the  olher  glandular  secretions  which  are  normally 
added  to  tlic  testicular  secretion.  This  absence  may  be  caused  by 
alterations  in  a  certain  organ,  by  failure  of  Ihe  organ  to  secrete,  or  by 
hindrance  to  the  omflow  of  the  secretion. 

By  hydrospermia  is  understood  an  abnormal  dilution  of  the  semen. 
If  fresh  semen  is  put  into  a  conical  glass  it  separates  into  two  layers, 
the  lower  of  which  is  the  thicker  and  the  hca\-ier  of  the  two  and  usually 
constitutes  from  one-third  to  one-half  the  total  quantity.  If  the  semen 
is  very  thin,this  layer,  which  is  composed  of  cellular  dements,  is  le^  than 
the  upper  layer,  which  is  made  up  of  the  intercellular  fluid.  Hydro- 
spermia,th«n,occuis  especially  whi-n  few  or  no  spermatozoa  are  prc^-nt. 
It  is  often  associated  with  oligospermia  and  .uou^pcrmia.  In  such 
cases  the  sperm-crystals  form  very  quickly,  often  within  half  an  hour, 
whereas  in  normal  semen  it  takes  two  or  three  days  for  them  lo 
develop. 

The  color  of  normal  semen  is  grayish  white,  similar  to  that  of  boiled 
stardi.  It  shows  best  on  linen,  making  a  grayish  white  stain  having 
yellow  borders  and  ]»rodtiting  moderate  stiffness  of  the  fabric.  If  the 
slain  is  yeUow  there  is  an  admixture  of  pus  with  the  semen,  a  condition 
known  as  pyospermia.  If  the  stain  is  of  a  homogeneous  yellowish 
green  color  the  pus  is  intimately  mixed  with  the  semen;  this  occurs 
only  in  spermatocystitis.  Differing  from  this  condition  is  pyospermia 
spuria,  in  which  the  seminal  stain  is  grayish  white  with  here  and  there 
a  streak  or  spot.  This  omdition  is  due  to  a  coexistent  inflammation 
of  the  seminal  or  urinary  passages.  Pus  becomes  mixed  with  the  semen 
as  the  later  is  expelled.  Hie  condition  occurs  in  gonorrhoea,  cystitis 
colli  and  prostatitis.  Under  the  microscope  the  semen  of  pyospermia 
spuria  shows  pus  cells,  molecular  debris,  epithelium  and  U\-ing  sperm- 
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ato2oa;  in  true  px'ospcnnia  the  number  of  spermatozoa  are 
ihcy  arc  lifdcss  or  malformed. 

Red  or  brownish  ycUow  semen  bespeaks  the  presence  of 
(hemospennU).  Like  p)-D«peTmiii  iliis  may  also  be  true  or  spurio».' 
In  tbe  first  instance  the  seminal  stain  is  of  a  red  to  a  chocolate  bron 
color  and  fs  homogeneoiu,  In  the  Kcxwd  isolated  blood  spots  are  dik- 
cenilble  upon  the  brownish  )*ciIow  base.  Under  the  microscop 
bloody  ftcmeo  »hon-s  blood-corpu»des,  which  are  more  ur  less  altcral, 
epithelium,  pigment,  granules  and  flakes,  molecubr  detrilus,  leuc 
and  ^{wnnutoxoa.  In  inie  hsemospermiu,  which  i«  caused  by 
inflammation  of  the  seminal  vesicles,  spermatozoa  arc  absent,  dead. or 
malformed;  in  the  spurious  form,  wtiich  ti  almost  always  due  to  a 
violent  posterior  uretbritb.,  they  are  present,  and  are  usually  motile. 

Wine>co]ored,  %-iolet  and  blue  semen,  which  is  mentioned  bj 
Ullzmann,  is  probably  due  to  the  presence  of  indigo,  and  is  of  no  path- 
ologic signiricancc.  Cryftlalline  blue  lodigo  is  found  upon  micto- 
KOpic  examination. 

Three  forms  of  male  tterilily  are  recognised:  l.  Those  cases  in 
which  ph>'^iolo^'c.il  semen  is  secreted,  but  ouing  to  malformsiioD  of 
the  genitals  cannot  be  discharged  into  the  vagina,  a.  Tho&t-  cases 
in  which  coitus,  though  possible,  does  irat  end  with  an  ejaculation. 
J.  Those  in  which  the  semen,  though  ejaculated,  has  no  power  of 
fecundation.  This  may  be  due  to  death  of  the  spermatozoa,  or  what 
is  more  frequent,  to  their  absence.  The  &nt  form  is  called  steriliias  e 
defteiu  sat  JeformaJiotu,  the  second  iimlUoi  ex  ajpermalia,  or  for  short 
Kspermalism,  the  third  azodsp^rmia  (absence  of  spermatozoa). 

1.     STERILITAS  E  DEFECTO  SEU  DEFORHATIONE. 

In  this  rather  rare  fomi,  as  a  result  of  malformation  of  the  penis, 
semen  is  not  ejaculated  into  the  va^na,  but  escapes  above  or 
Tbe  most  [rec{uent  causes  of  this  condition  are  severe  hypospac 
and  epispadias,  and  urethral  fistuUc.    It  is  only  when  the  opt 
through  which  the  semen  escni>es  is  far  back  on  the  penis  that  tbcij 
of  fecundation  is  lost;  even  under  these  conditions  the 
occasionally  gain  access  to  the  vagina,  the  walb  of  the 
filling  in  the  defect  tn  the  penis. 

Congenital  or  acquired  sJiortnesa  of  the  fnenum  maj 
a  deviation  of  the  penis  that  the  senua  ^-"'■Kulatcd 
which  pre\'ents  its  ingress  into  the  ■- 
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:n~sucfi~casM  treatment  is  entirdy  operative.  The  prognosis  is 
better  when  the  trouble  is  due  to  shonening  of  the  fra-num  than  when 
it  is  caused  by  h)'pospadias,  epispadias,  or  urethral  li^tula. 

2.     ASPERHATISM. 

In  this  eondition.  as  has  a.IreAdy  beea  stated,  the  semen  is  formed) 
but  is  not  carried  out  of  ihc  body  through  the  genital  and  urinary 
psssagcs.  We  distinguish  na  abwlute  or  permiLaenl,  and  u  relative 
or  temporary  aspcrmalbm. 

Absolute  aspermatij^m  may  be  congenital  or  acquired.  In  the 
former  case  ejaculation  has  never  occurred,  in  the  latter  it  has  ceased 
to  take  place.  The  cau»e  in  these  cases  is  always  an  orgiuiic  lesion, 
which  may  be  located  anywhere  from  the  seminal  vcfjcles  to  the  external 
urethral  orifice.  .According  as  the  legion  can  or  cannot  be  removed 
the  aspcrmalistn  is  pcnnancnt  or  temporary. 

Temporftry  or  relative  aspennatism  is  characterized  by  the  fact 
that  ejaculation  occun^  only  occasionally  or  under  certain  conditions, 
failing  to  take  place  at  othir  time's,  or  under  other  circumstances. 

This  form  of  sterility  may  depend  upon  legions  of  the  urinaiy  and 
seminal  passages,  non-irritabiltty  of  the  ejaculatory  center,  anxsthc-sia 
of  the  peripheral  genital  nerve^,  or  inhibitory  action  of  the  brain  upon 
the  ejaculatoiy  center.  The  forms  of  relative  aspcrmalism  accordingly 
arc  one  due  to  insufficiency  of  the  genital  organs,  an  atonic,  an  anes- 
thetic, and  a  psychical. 

'ITiat  semen  has  ne%er  entered  the  urethra  nor  escaped  therefrom 
during  coitus,  ts  a  condition  which  may  he  due  to  various  causes,  the 
recognition  of  which  ts  of  diagnostic  and  jiarticularly  prognostic 
value. 

'I'he  cases  in  which  there  is  congenital  occlusion  or  absence  of  the 
lator>-  ducts  or  deviation  in  their  opening  into  the  urethra  arc  very 
rare.    Cases  of  this  kind  have  been  reported  by  Munrot-,  Rindfleisch 
and  Kleb«. 

Acquired  obstruction  and  deviation  of  the  ejaculatory  ducts  are  more 
common. 

emeaux  reports  the  case  of  a  healthy  man  aged  iwenly-two  years, 

the  result  of  a  fall  upon  his  perineum  developed  an  abscess 

'-e^tated  incision.     A  few  months  afterwards  the  patient 

(oitus  no  longer  ended  n-ith  a  discharge  of  seminal  fluid. 
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AltbouKh  ilicre  was  no  siricturt-  of  the  urrlhra,  urine  \-oidcd 
ootmcclion    was    hea\'ily    loaded    with   spcnnalozoa.      Upon 
piilpation  it  was  found  thai  the  perineum  was  ooatracted  and 
prostAte  drawn  down,  whkli  led  Denicaux  to  conclude  thnt  the  uti 
6crs  of  thci-juculator^-  ducUt  had  become  di»jilaci-d  backwards  as 
re»ult  of  the  injury-. 

Gonorrhoea  may  also  cause  aspennathm,  not  only  by  leading  lo  tk 
formalion  of  urethral  stricture,  which  will  be  discusAcH  later,  but  aJ»' 
by  advancioK  into  the  ejaculatory  duct  and  producing  thickening  and 
contniction  of  its  walls,  and  by  producing  alterations  in  thv  surrounding 
dsaues  which  lead  to  obliteration  of  the  ducts. 

H>-pet1n>])hy  of  the  prostate,  prostatic  calcuK,  fibrous  degenernUon.'' 
tuberxrulous  ulcerations,  stones  and  concretions  in  the  cjaculatory-  ducts, 
trauma,  or  injur)-  inflicted  during  an  operation,  may  likewise  lead  to 
occlusion  or  nanonin^  of  the  ducts. 

In  regard  to  concrelions  thcj-  may  dc.*cIop  as  the  result  of  inflsm- 
malion,  the  pus  becoming  thick  and  cretaceous,  or  they  may  be 
formed  out  of  dead  tiiwrmatozoa,  mucus  and  epithelium,  with  a  de- 
posit of  inorganic  elements. 

Examples  of  injury  to  the  ejaculatory  duct  inflicted  in  lateral  or 
bilateral  lithotomy  which  h&ve  resulted  In  aspermatism  have  been 
cited  by  Gross  and  Teevan. 

The  formation  of  a  fistula  between  the  seminal  vesicles  and  rectum 
which  led  to  aspermatism  has  followed  t  recto-x-esical  lithotomy.  In 
Sabaticr's  case  ejaculation  took  place  into  the  rectum. 

Co\illard's  cise  is  e^en  more  remarkable;  vesical  calculi  passed. 
through  fistuUe  in  the  perineum  and  down  the  inner  side  of  the  ihigfa^ 
and  the  semen  also  foUowed  this  couiw. 

All  the  cases  thus  far  mentioned  which  depended  upon  organic  lesions 
were  alike  in  that  the  semen  did  not  enter  the  ui^hra,  or  at  least  did  ^ 
not  reach  that  portion  of  it  situated  anteriorly  to  the  prostadc  part.  ^M 

We  now  come  to  that  form  of  aspermatism  in  which  the  semen  enters 
the  urethra  but  does  not  don-  out  of  it.  Here  there  is  a  congenital  or 
acquired  narrowing  of  the  urethra.  A  further  point  of  ditTerentiation 
between  this  class  of  cases  and  those  previously  described  is  afforded 
by  the  fact  that  the  obstruction  can  be  overcome,  the  aspermatism 
consequently  being  curable. 

Gonorrhoea  is  recognized  as  the  most  frequent  cause  of  acqiured 
urethral  stricture.    Doubtless  the  number  of  strictures  causing  reten- 
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tion  of  the  semen  b  fen-,  although  1  have  seen  several  myself  and 
others  have  been  reported. 

As  strictures  nearly  always  arc  permeable  lo  the  urine — cases  of 
complete  retention  are  not  considered  as  they  have  no  bearing  upon 
aspcrmati:«m — it  may  be  assumed  that  they  will  also  permit  the  passage 
of  the  seminal  fluid.  This  assumption,  however,  is  not  correct.  The 
stricture  may  allow  urine  to  pass  through  and  yet  be  impermeable 
for  the  semen.  The  conditions  for  ejaculation  are  different  than  those 
for  micturition. 

Somen  is  thicker  than  urine  and  the  pressure  which  it  exerts  is  leas 
than  that  of  the  stream  of  urine;  it  is  also  conceivable  that  the  stricture 
may  be  more  yielding  when  the  penis  is  flaccid  than  when  it  is  erect. 
The  scar-tissue  may  be  deposited  in  such  a  manner  that  the  shape  of 
the  stricture  is  changed  when  erection  occurs,  with  the  result  that  ft 
becomes  less  permeable. 

By  analogy  the  occurrence  of  spasm  of  the  urethral  musculature  may 
be  assumed  in  explanation  of  the  condition.  It  ii^  known  that  many 
strictures  arc  penneable  one  day  and  impermeable  the  next.  In  such 
cases  it  is  not  that  the  lumen  of  the  urethra  has  become  so  much  smaller 
over  night,  but  that  muscular  spasm,  a  spastic  stricture  so  to  speak, 
has  been  superimposed  upon  the  organic  lesion.  This  Ls  an  occurrence 
which  ever)-  surgeon  has  often  observed,  and  from  which  it  follows 

it  the  stricture  may  be  permeable  again  for  da^'s  at  a  time.    In  like 
ler  retention  of  semen  may  often  be  due  to  spasm  superimposed 
upon  stricture. 

Those  cases  in  which  the  semen  fails  to  he  ejacuLited,  although  the 
caliber  of  the  urethra  is  comparatively  large,  are  to  be  conceived  as  due 
to  this  cause. 

To  these  are  added  those  cases  of  phimosis  which  lead  to  retention 
of  semen. 

Concerning  the  treatment  of  these  cases  there  is  nothing  to  be  said 
except  about  those  depending  upon  stricture  of  the  urethra  and  phi- 
motus.     The  appropriate  operative  procedures  are  seU-cvideni.     Cir- 
cumci^on,  dilatation  of  strictures,  and  reduction  of  urethral  hyi>er- 
sensibiltt)'  in  cases  where  spasm  superimposed  upon  Mrklurc  olurcs 
retention  of  »emen  will  almost  al\va%'S  effect  a  cure,    Thi 
hj-pcricsthctic  portions  of  the  urethra  mav  '--       ■'-  '  '  ■  ■' 
introduction  of  large  metal  sounds  or  by  in 
or  weak  caustics. 
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ATONIC  ASPERMATISM. 

Id  conlrodistinrtion  lo  the  forms  of  iisjicrmatism  prexiously  described, 
tbe  causes  of  which  dtpcnd  upon  dcdtis  in.orimpemifability  of,  At 
seminal  pa»sii)iE»,  the  form  now  to  be  discussed  is  due  to  non-inita- 
biiity  of  the  cjaculalory  ct-nit-r  f^ituatcd  in  the  KpEoal  cord.  This  noo- 
irntability  prcNxnts  coitiis  from  being  completed  in  the  normal  manner, 
although  the  patli-nts  arc  generally  potent,  erection  being  good  and  of 
sufTident  duration,  sexual  impulse  normal,  and  intercourse  pleasurable. 
It  is  remarkable  that  men  thus  ailectcd  often  have  nociutnal  pollutions 
which  occur  iKrth  with  and  without  \oiuptuo«>  scni>ation. 

This  occurrence  is  diK  to  the  fact  that  when  the  seminal  ^-csiclcs 
become  dis-trnded  with  a  certain  amount  of  semen,  Ihcj-  contract  as 
the  result  of  the  mechanical  irritation  thus  produced  irrespective  of  any 
irritation  in  the  central  nervous  system. 

This  atonic  aspcrmattsm  may  be  congenital  or  acquired;  the  latter 
is  much  more  common.  In  the  congenital  cases  the  cjaculalory  center 
in  the  cord  is  non-trritabte  ab  ortgine;  in  the  acquired  cases  its  irritability 
has  been  lost  in  consequence  of  certain  causative  conditions,  with  the 
cessation  of  which  the  tonicity  of  the  center  is  restored. 

Accordingly  the  acquired  cases  are  often  curable  if  the  causati%-e 
factors  can  be  removed. 

Chief  among  thesccauses  are  excesses  in  vencry.  Asin  psychical  impo- 
tence, so  likewise  here,  masturbation  has  a  more  injurious  effect  than 
immoderate  »exua]  intercouree.  The  reasons  for  Ihi.".,  as  already  stated, 
are  that  ma.Hturbation  can  be  practised  more  frequently  than  even  the 
most  wanton  excess  and  that  the  nervous  excitement  occurring  in  mas- 
turbation is  greater  than  that  incident  to  copulaticMi.  This  is  also 
shown  by  the  fact  that  the  general  relaxation  of  the  body  is  greater 
after  masturbation  than  after  coitus.  It  may  also  be  assumed  that 
the  central  ncrve-ccUs,  howe\'er  well  they  may  be  regenerated,  may  In 
time  become  so  weakened  as  the  result  of  abuse  that  the  usual  stimuli 
no  longer  suffices  to  arouse  thtm. 

The  congenital  ca-scs  are  not  amenable  to  treatment;  in  thd  Ecquirt-d 
cases  WT  have  seen  that  the  cause  is  attributable  to  too  great  dteii<n<N 
upon  the  cjaculalory  center.    Tbc  most  effective  remedy  is    ; 
acoorduigly  a  long  period  of  abstinence  from  sexual  intercounic  must 
be  enjoined  upon  patients  of  this  dass,  and  a  generous  diet,  logci^ 
a  hypenic  regimen,  prescribed  in  order  to  build  up  the  genv 

Patients  suffering  from  general  neurasthenia  icquirB 
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nenines  and  suggestive  treatment  described  in  the  article  on  the 
ircatmcnl  of  impotence;  if  there  is  hyperesthesia  of  the  urethra,  local 
measures,  such  as  the  injection  of  slightly  cauterant  drugs  and  the 
introduction  of  metal  sounds,  arc  indicated. 

ANESTHETIC  ASPERMATISM. 

A  few  rare  cases  of  aspermatism  may  be  referred  to  sensor)-  disturb- 
ances in  the  skin  of  the  penis,  as  the  result  of  which  the  reBcx  action 
of  the  peripheral  nerves  upon  the  ejaculatory  center  is  rendered 
impossible.  It  has  been  attempted  to  demur  to  this  thcorj'  by  attribu- 
ting the  nocturnal  pollutions  to  purely  psychic4Ll  irritation  of  the  ner%-ous 
center  occurring  independently  of  peripheral  irritation.  Nocturnal 
emissions  have  been  known  to  occur  in  anarsthrsia  of  the  penis,  but 
they  are  doubtless  due  to  purely  mechanical  irritation  caused  by 
distension  of  the  seminal  ve^clcs. 

Ulceration  and  scar-formation  on  the  penis  may  lead  to  the  same 
result.    Absence  of  sensibility  of  the  penis  may  also  be  congenital. 

When  the  condition  is  acquired  an  attempt  may  be  made  to  restore 
the  lost  senMbiliiv  bv  means  of  the  faradic  current. 


PSYCHICAL  ASPERMATISM. 

If  psychical  aspermalism  is  spoken  of,  it  must  be  granted  that  themiad 
can  influence  ejaculation  as  well  as  erection.  This  influence  is  revtaled 
by  the  fact  that  many  men  are  able  to  retard  ejaculation  at  will.  It 
was  this  method  which  the  adherents  of  Malthus  practised  in  coitus 
intcrruptus,  and  one  which  is  also  made  use  of  by  sensualists  for  the 
purpose  of  prolonipng  the  pleasure  of  intercourse. 

It  is  also  known  th:it  ejaculation  may  occur  only  during  intercouise 
with  certain  w-wmt-n,  just  as  in  psychical  (relatiit)  impotence  odtus 
can  be  practised  only  with  certain  women;  as  in  the  latter  so  in  the 
former,  avereion,  suspicion  of  infidelity,  in  short,  psychical  influences, 
arc  the  causes  whicJi  prevent  the  occurrence  of  emission. 

Reasoning  still  further  by  analofr>'  it  may  be  assumed  that  the 
inhibitory  center  in  the  brain  is  so  stimulated  by  mental  impressions 
that  it  sends  forth  an  impulse  suppressing  the  acti%ity  of  the  ejaculatory 
center. 

The  removal  of  this  condition  lies  without  the  realm  of  medical 
practice. 
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The  diagnosis  o(  aspennatUm  is  sdf-f\idcDt.    From  what  has 
eady  been  said  it  i»  also  ev-idcnt  thai  the  ditlcreniiation  between  the 
rarious  forms,  which  is  impurlaDt  from  the  suind{x>int  of  prognosla 
lid  treatment,  in  not  at  all  difficult. 

AZOOSPERMIA. 

In  azodspvrmia,  as  in  aspcrmatism,  the  power  of  copulation  b  usually 
not  weakened,  although  in  conlradistinclion  to  the  latter  coitus  ends 
with  an  ejaculation.  Koluithslandiag  this,  however,  the  subjects  of 
azoOsiK-miia  arc  sterile  for  the  reason  that  their  semen  has  lost  its 
power  of  fecundation. 

Gcnemlly  speaking  the  criterion  of  fecundity  consists  in  the  pres- 
ence or  absence  of  spermatozoa  in  the  semen;  furthermore,  it  is  to  be 
ed  whether  they  are  inactive  or  dead  or  whether  they  soon  die. 

The  following  conditions  arc  a-cogmzed  as  ihe  principal  causes  oi 
a»)&>pcrmia:the  organs  which  produce  the  spermaloEoa  are  absent  or 

irfuncticHi  destroyed;  the  semen  n»ay  be  rendered  unfruitful  by  dis- 
ease of  the  seminal  passages;  Ihe  semen,  though  normally  produced. 
may  be  prevented  from  pas^g  out  of  the  body  by  anomalies  of  the 
genital  passages;  finally  severe  constitutional  disease  may  undermine 
the  strength  of  the  generative  organs. 

.Absence  of  holh  testicle^,  anorchism,  of  course  precludes  the  possi- 
bility of  fecundation. 

If  Ihe  absmce  of  the  testicles  is  not  congenital,  bdng  acquired  during 
iftduit  life,  the  individual  may  retain  the  power  of  copulation  for  a  time, 
although  the  power  of  procreation  is  exlingiushed  when  the  testicles 
arc  lost. 

Bilateral  absence  of  the  testicles  alTccis  Ihe  entire  organism.  The 
individuals  are  different  in  appearance,  character  and  habit ;  ihey  hnvc 
no  senud  desire  and  no  voluptuous  feeling,  being  similar  to  <'ui)u<  fu 
who  were  mutilated  in  the  early  years  of  life. 

Unilateral  anorchism  docs  not  destroy  the  power  of  fe<:undiii< 
provided  the  second  testicle  is  healthy  and  no  other  anomHlic> 
present  to  alter  the  fenility  of  the  semen. 
.  Cryptorchidism,  a  condition  in  which  one  oi 

j       lie  in  the  scrotum,  hut  are  abnormally  Mlualed,  a!  jiuli^lh 

I       than  anortliism  is  nevertheless  comparatively  ra 
I  ll  is  not  always  easy  to  decide  whether  the  i 

I       abnormally  placed.    As  a  rule  the)*  can  be  fell  m 
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ic  fossa,  or  crural  canal,  biit  if  they  arc  within  the  abdomen  (he 
appearance  and  habits  of  the  patients  must  be  taken  into  con^dcra- 
tion  in  making  a  ilifTerential  diagntisi-s. 

Vnilatetal  cryptorchidism  ne\'er  causes  sterility  unless  some  other 
anomalies  arc  also  present.  Opinions  differ  in  regard  to  the  effect  of 
bilateral  exstrophy  of  the  tcstides. 

The  literature  on  the  subject  shows  that  crj-plorchidism  does  not 
always  mult  in  sterility.  This,  howx-vx-r,  docs  not  mean  thfl  ciypt- 
orchids  are  not  often  sterile,  a  fact  which  e\-idenlly  depends  ujion  the 
pathic  changes  which  have  occurred  in  the  tcstides  as  the  result  of  their 
malposition.  They  are  usually  small,  undeveloped,  atrophied  and 
alTctted  with  fatty  or  fibrous  degeneration.  The  fecundating  power 
of  the  semen  depends  upon  the  degree  of  degeneniiion  present.  Defin- 
itive information  can  be  secured  only  by  microscopic  examination  of 
the  semen. 

Certain  diseases  of  the  testicles  may  also  result  in  diminution  or 
destruction  of  the  fecundating  power  of  the  semen.  If  both  tcstides 
are  destroyed  by  disease,  permanent  azoospermia  is  the  result;  in  cases 
in  which  the  disease  can  be  cured  the  azoospermia  is  only  temporarj-; 
in  others  the  function  of  the  testicles  is  not  entirely  de.Mroyed  but  h 
weakened.  The  result  is  that  only  a  few  spermatozoa  arc  produced. 
This  condition  is  called  oligospermia  (UllRmann). 

The  most  common  cause  of  lessened  functional  capadly  of  the  testicle 
is  atrophy.    It  nwy  depend  upon  a  variety  of  causes. 

In  the  first  place  there  arc  testes  which  may  be  designated  as  undevel- 
oped. Here  we  have  to  do  with  malformations  due  to  arrest  of  develop- 
ment, which  are  of  rare  occurrence,  although  they  occasionally  affect 
the  testicles  the  same  as  other  organs.  The  entire  sexual  api)aratus 
usually  shares  in  the  non-development;  the  external  organs  are  of  the 
appeanmce  and  sixe  of  those  of  a  child. 

Of  greater  importance  arc  the  atrophies  wliith  are  due  lo  demon- 
M  iscs.    .As  such  arc  recognized  lesions  of  the  central  nervous 

'  ■"•V'  —  maiion  or  continued  compression  of  the  tcstides. 

;irc  degencnilions  due  to  disease  of  the  nerve-tracts, 

iecl  the  spinal  cord,  particularly  the  lumbar  region, 

1  I ;  I  I  I  lii  I   ;,re  situated,  and  also  the 

i..Li_.i,jtiijn-.  experiments  prove  that 

follow  injury  to  rertain  portions  of  the  brain 
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Inflammation  of  the  substance  of  the  testicle,  no  matter  what  variety 
it  be,  may  also  be  followed  by  atrophy.  Although  gonorrhcea  usu- 
ally attacks  the  epididymis,  it  has  been  known  to  invade  the  testicle. 
Trauma  is  one  of  the  most  frequent  causes.  Simple  catbcteriza.tion 
may  give  rise  to  orchitis;  metastatic  orchitis  accompanying  parotitis  is 
very  frequent,  and  it  is  important  to  remember  that  there  are  cases  of 
parotitis  without  orchids,  and  vice  versa. 

In  the  majority  of  cases  the  function  of  the  testicle  is  restored 
alter  the  inflammatory  process  subsides.  Occasionally,  however,  the 
inflammation  is  followed  by  fibrous  degeneration  of  the  parenchyma 
of  the  gland,  which,  according  to  whether  one  or  both  testicles  are 
involved,  and  also  to  the  degree  of  inflammation,  leads  to  oligospermia 
or  azoospermia,  and  consequently  to  complete  sterility. 

Finally,  as  concerns  atrophy  of  the  testicles  due  to  compression,  it  is 
necessary  for  the  pressure  to  be  of  considerable  intensity  and  of  long 
duration.  Such  pressure  may  be  produced  by  large  hydroceles,  scrotal 
hemias  and  varicoceles. 

Among  other  diseases  of  the  testicles  which  may  result  in  sterility 
are  syphilis,  carcinoma  and  tuberculosis. 

The  most  favorable  prognosis  is  afforded  by  syphilis.  Both  testicles 
are  usually  affected,  but  unless  the  gummatous  degeneration  be  too  far 
advanced  antisyphilitic  treatment  will  restore  their  function. 

Carcinoma  more  often  results  in  oligospermia,  for  as  a  rule  it  is 
circumscribed  and,  moreover,  generally  affects  only  one  testicle,  so 
that  sufficient  healthy  parenchyma  remains.  The  same  is  true  of 
tuberculosis. 

In  the  cases  due  to  absence  or  occlusion  of  the  epididymis  and  vas 
deferens  the  tcsiitk's  arc  healtliy,  but  owing  to  the  former  condition 
the  semen  cannot  be  carried  lo  the  seminal  vesicles. 

If  there  is  congenital  absence  of  epididymis  and  vas  deferens  on 
both  sides,  the  fluid  ejaculated  during  coitus  naturally  cannot  contain 
spermatozoa. 

The  same  effect  is  jjrodueed  by  acquired  occlusion  of  the  speim^ic 
ducts.  If  the  epi{li(iymes  are  attacked  by  inflammation  com[Jete 
obliteniiion  of  the  ducts  not  uncommonly  results.  It  is  immaterial 
from  what  cause  the  inflammaiion  develops;  the  result  is  the  t^g^H^ 
All  depends  upon  the  dei^nv  and  ihe  extent  of  the  inflammatkm.  -idHs^- 

.\s  injury  to  the  e])i<lidynii-.  syphilis,  tuberculosis,  care 
sarcoma  are  rare,  and  ihiir  Ijiljitfial  occurrence  still  rarer,t 
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of  great  importance,  particularly  in  comparison  nnlh  the  most  frequent 
causes  of  sterility,  namely,  gonorrhoea!  epididymitis. 

Even  though  it  bo  an  exaggeiiition  to  state  that  "ahsolule  impotence 
results  when  both  epididymes  arc  attacked  by  gonorrhtra"  (Sanger), 
it  is  unfortunately  true  that  this  complication  often  Icafl-s  to  azoospermia. 
Out  of  dghty-thrcc  men  affected  with  biiateral  epididymitis  Liegcois 
found  spermatozoa  in  the  semen  of  only  eight.  1  have  very  fre- 
quently observed  sterility  tn  men  who  have  had  double  epididymitis. 

Unilateral  inflammation  cau&cs  a  decrease  in  the  number  of  sperma- 
tozoa, an  oligospermia. 

This  well  sliou-s  what  a  serious  disease  epididymitis  b.  It  makes  it 
necessary  for  us  to  treat  every  case  of  epididymitis  most  carefully,  and 
above  all  things  to  endeavor  to  limit  its  extension  as  much  as  pos&ible. 

If  any  portion  of  the  seminal  passage,  by  which  term  is  meant  the 
entire  trad  from  the  testicle  to  ihe  external  urethral  orifice,  becomes 
inflamed,  the  products  of  inflammation  mingle  with  the  semen.  In 
e|Mdidymilts,  inflammation  of  the  vas  deferens,  spermatocj-stilis,  pros- 
tatitis and  gonorrhcca,  the  semen  contains  pus-cells  and  perhaps  blood- 
corpuscles.  As  far  as  sterility  is  concerned  it  is  only  those  processes 
in  which  the  admixture  diminishes  or  destroys  the  \itality  of  the  sper- 
matozoa which  are  of  importance. 

During  the  acute  stage  of  the  above  named  affections  it  is  imma- 
terial whether  the  spemiatozoa  are  destroyed  at  the  seal  of  the  disease 
or  not,  although  after  the  disease  has  lasted  longer  it  is  of  interest  in 
respect  to  the  general  condition. 

A  much  discussed  question  now  arises,  namely,  "what  is  the  action 
of  pus  upon  spermatozoa  t "  Many  investigators  slate  that  the  latter 
are  killed  by  pus-cells  or  the  microJlTganisms  which  arc  present  with 
them. 

On  the  other  hand,  it  has  often  been  obscnxd  that  patients  1*^0  have 
had  unilateral  or  even  bilateral  epididymitis,  chronic  prostatitis,  or 
gonorrhoea  not  only  produce  semen  containing  active  spermatozoa,  but 
that  they  actually  beget  children. 

\Mi3t  is  the  mcaniag  of  this?  How  can  these Jifaiamtiions  be  har- 
monized? 

The  numeroiri^^B|t  proslaiilb  an<! 
ture  of  pus  m^^^^Vtt-—  "t  <<-c  and  ft 
prove  that  d|^^^H,        .  :<'ieriousi<> 
however,  ItJj^^^^^Br  completely  de 
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cases  this  nuty  be  due  lo  the  thi<:kncss  of  the  fluid  produced  by  the 
admi-Tturc  of  pus.  A  case  has  been  rq>oncd  by  Dcigcl  in  which  the 
semen  was  extraoTvliniirily  thick  and  the  spermatozoa  motionless  and 
dose  together;  upon  the  addition  of  lulicwarm  water  they  became 
motile.  Warm  vrater  was  alio  tnjedcd  into  the  va^na  to  dilute 
the  semen,  with  the  result  thai  concqxion  occurred.  Thi&  case  is 
an  exception,  for  suppuration  is  rarely  so  profuse  as  to  produce  such 
a  degree  of  thickening  in  the  semen. 

For  this  rea-son  I  maintain  with  Fflibringer  that  pu»,  although 
exerting  an  unfavorable  inducncc  upon  the  spermatozoa,  doc^  not 
destroy  them  nor  render  the  !»emen  \infrrtile. 

Conditions  arc  exactly  the  same  in  haunospcmua. 

Blood  itself  does  not  destroy  the  spermatozoa.  Robin  has  shown 
that  they  may  live  in  it  four  or  live  houra.  One  often  has  occa.<iion  to 
examine  bloody  semen  which  is  cjaailated  during  the  course  of  posterior 
urethritis,  cystitis  colli,  or  prostatitis.  The  number  of  spcrmatozoftj 
is  generally  diminished;  a  few  are  lifeless  or  ioaciive,  the  majority^ 
however,  arc  apparently  normal. 

THE    RELATION    OF   GENERAL    DISEASES  TO    AZO- 
OSPERMIA. 

Physiological  Azoospermia.     That   alterations   in    the   general 
health  may  influence  the  secretory  activity  of  the  testicles  is  best  known_ 
by  physiological  or  tcmporarj'  azoospermia.    By  this  term  is  meant 
the  secretion  of  a  semen  in  which  spcrmatozoA  are  absent  at  times 
present  at  others. 

It  has  long  been  known  that  the  frequency  of  ejaculation  has  a  great 
influence  upon  the  composition  of  the  semen.  The  oftener  {|  is  dis- 
charged within  a  given  time  the  less  its  quantity  aiul 
sisttfncy,  whereby  the  number  of  spermatozoa  bee 
Unally  it  consists  of  the  secretion  of  the  accessory 

Liegcois  mentions  the  case  of  ftjpedical  stwlent  who 
three  or  four  times  a  day  for  t^^m  vur.  <-^^ion.  and  1| 

upon  repeated  examination  f^^H  m.'^itozoa.i 

wcclcs  of  abstinence  from  S^^^h  '.    I  '  v  were  [oiu 

dance. 

.\  ^milar  case  reported  b^^H  irolcga' 

of  a  naturalist  aged  sixty,  ^I^^H  scmtir 
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with  Casper  for  a  long  period  of  time.  It  was  found  that  it  became 
more  lluid  and  poorer  in  spermatozoa  the  oftcner  coitus  was  Indulged 
in.  If  he  had  connectioa  on  two  succe^^ve  days  no  spermatozoa  n-ere 
present;  after  abstaining  for  three  days  the  ejaculate  contained  sperm- 
atozoa  in  abundance,  although  they  v.-cTe  small;  on  the  day  after  they 
were  small  and  few  in  number.  After  five  days  of  rest  they  appeared 
in  abundance,  and  an  interval  of  six  days  |>roduced  few  though  large 
spermatozoa. 

Thus  it  may  happen  that  a  man  who  is  fully  potent  and  in  possession 
of  his  fecundating  power  may  become  temporatily  sterile.  TMs  is  a 
matter  of  practical  importance.  It  explains  why  many  men  whose 
polenlia  caundi  el  gencrandi  are  absolutely  normal  fail  to  beget  children. 
The  reason  is  that  they  have  connection  too  often.  This  physiological 
azoospermia,  therefore,  is  especially  common  among  very  sensual  men. 

It  is  interesting  to  note  that  experiments  upon  animals  confirm  these 
obser\'alions.  PlOnnies  proved  that  frequent  ejaculations  produced  in 
dogs  by  electrical  stimulalioo  of  the  spinal  cord  brought  about  dim- 
inution in  both  quantity  and  quality  of  the  semen;  the  spennatozoa 
are  often  enlirely  absmt. 

Sexual  Neurasthenia.  These  con^ide^ations  lead  us  to  that  form 
of  azoospermia  which  develops  in  certain  forms  of  neurasthenia,  and 
which  i»  to  be  regarded  as  an  augmentation  of  the  tranj^itory  physio- 
logical form  just  described.  Masturbators  and  men  who  have 
indulged  exces^vely  in  coitus  constitute  the  chief  contingent  of  sexual 
neurasthenics.  One  of  the  most  constant  svmptoms  of  this  disease  is 
nocturnal  pollutions,  or  even  spermatorrhiea. 

There  are  also  various  associated  phenomena  on  the  part  of  the 
nen-dus  system  and  mind,  as  well  as  disturbances  of  nulrillon. 

If  the  semen  of  a  man  thus  attccted  be  examined,  it  will  not  uncom- 
monly show  signs  of  azoospermia,  oligospermia,  or  changes  in  the 
spermatozoa — conditions  which  indicate  that  there  is  impairment  of  the 
power  of  fecimdation. 

The  principal  alterations  in  the  spcnnatozoa  are  impairment  of 
motility  and  low  vitality;  they  soon  die.  It  has  not  been  positively 
determined  whether  changes  in  their  form,  such  as  kinking  and  coiling 
of  the  tail,  noticed  by  Vhzmann,  and  swelling  of  the  head,  observed 
by  Neumann,  arc  pathologic  changes.  It  is  certain,  however,  that 
impairment  of  nutrition  and  disturbances  of  the  ner\'ous  system, 
and  above  all  things  undue  demands  upon  the  secreting  organs,  may 


604 


rUNCXlOKAL   DISTVKBANCES   OF  THE   SEXUAL   ORGANS. 


1«ad  to  gtAvt:  disturbances  in  ihe  nutrition  und  ionen-ation  of  the 
mtklcs,  and  a>ns<.-qucntly  to  the  produrtion  of  a  soncn  deficient  at 
to  quantity  and  qwdity. 

Syphilis.  A  constitutional  disease  in  which  .oKoORpcrmia  occasion- 
ally  occurs  i»  syphilis.  It  need  scarcely  be  stated  that  syphilitic 
orchitis  and  (pjmmata  of  the  testicles  arc  not  referred  to,  because  in 
these  conditions  the  entire  gbndular  substance  is  destiDycd,  so  that 
no  sCRicn  can  be  secreted,  or  dsc  the  lesion  is  circumscribed  so  that 
enough  heidthy  tissue  remains  to  secrete.  It  is  only  constitutional 
syphilis  uithout  localized  lesions  in  the  testicles  which  will  be  discussed. 

TIus  form  of  the  disease  produces  azoo^iiernua  in  many  cases, 
although  in  others  li\-ing  spermatozoa  arc  found  (Gross  and  Br^'son). 
Demonstration  of  the  latter  fact  is  scarcely  necessary,  as  the  numerous 
children  affected  v>ith  hereditary  s)'phi]is  who  arc  bom  of  healthy 
mothers  prove  that  syphilitic  men  retain  their  power  of  procreation. 
ZcissI,  however,  states  that  he  has  known  several  men  who  had  had 
syphilis,  who  although  of  sln>ng  constitution,  were  unable  to  beget 
children  with  perfectly  soimd  women.  .\s  long  ago  as  1861,  Lewin 
found  that  semen  secreted  by  tc^ltcles  presenting  no  abnormalitit'S 
except  signs  of  syphilis  contained  spermatozoa  in  only  fifty  per  cent 
of  cases. 

.\  few  years  ago  I  had  the  opportunity  of  observing  a  case  which 
well  illustrates  the  effect  of  syphilis  upon  the  generative  organs.  It 
w-TS  that  of  a  man  who  had  li\ed  in  childless  marriage  two  years, 
although  his  wife  wjis  perfectly  healthy.  This  man  bad  had  syphilis. 
There  were  no  signs  of  disease  upon  his  genital  organs  except  an  old 
unilateral  epididymitis.  The  semen  contained  no  spermatozoa. 
After  a  course  of  energetic  antis\-philitic  treatment  a  few  spermatozoa, 
appeared.  Wlcr  further  iodine- medication  more  were  found,  and 
finally  his  wife  bore  3  syphilitic  child.  Thus  it  was  demonstrated  that 
azoospermia  may  be  caused  by  constitutional  sypWlis  without  any 
signs  of  disease  in  the  testicle  being  present,  and  that  it  may  be  cured 
by  antisyphilitic  treatment. 

Morphinism.  The  excessive  use  of  morphine  occasionally  produces 
azotSspermia.  This  is  an  occurrence  to  which  Rosenthal  has  called 
attend(m.  In  the  case  which  he  described  the  patient  had  taken  from 
0.5  to  0.7  [  j  to  I  gr.]  of  morphine  subcutancously  e^'Cry  day  for  the 
relief  of  headache  and  insomnia.  Paraly^  of  the  bladder  developed, 
and  in  the  white  fluid  which  escaped  with  the  last  drops  of  urine  spcr- 
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matic  cn'stals,  but  no  spcrmalozoa,  were  found.  ,\ftcr  a  protracted 
course  of  treatment,  of  wliich  ihe  most  important  part  consisted  in 
the  withdrawal  of  the  morphine,  the  semen  was  found  to  contain  living 
spermatozoa,  although  they  were  not  so  numerous  nor  so  adive  as 
ihey  normally  are. 

ATofepermia  resulting  from  morphinism,  then,  is  merely  transitory; 
as  the  system  is  freed  from  the  poison  the  testicles  produce  a  fimction- 
ally  potent  secretion. 

Many  other  cases  in  which  men  addicted  to  morphine  have  begotten 


Pig.  913. — AwMpcnniiL.  a.  Dcul  sptirnuiUiiou,  coiled  aad  Ictnkcd. 
b.  MoIrculAT  detriiui.  t.  Spcntutoblasa.  d.  LcnoocyW*.  r.  Kptihe- 
Itum.    J.   Flikrt  d  pipneni. 


children  also  prove  that  the  above  named  action  is  not  constant,  and 
that  it  develops  only  when  a  certain  grade  of  poisoning  is  reached. 

Tuberculosis,  The  widespread  opinion  that  consumptives  usually 
have  numerous  progeny  is  contradicted  by  observations  which  tend 
10  show  that  tuberculosis  exerts  a  deleterious  effect  upon  (he  generative 
organs. 

The  result  of  many  obaer^-altons  sliows  that  the  truth  lies  midway 
between  these  opposing  theories.    Tuberculosis  may  rarely  give  rise 
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to  azofcpcnnia  and  oligo>permia.    In  many  cases,  hovevcr,  the  semen' 
is  entirely  normal. 

The  diagnoiits  of  azo&tpermia  presents  no  difficulties.  .\  drop  of 
fre^h  semen  Is  placed  under  the  microscope^  absence  of  epermalozoa, 
or  non■acti^ity  of  a  few  which  may  be  present,  and  also  formalioa  ofj 
tpcnnatic  crystals  proves  the  existence  of  aioOspcrmia. 

\Mien  due  to  sexual  excesses  and  general  neurasthenia  the  chanc 
of  recover)-  arc  good. 

Treatment.  The  treatment  of  a7.o(3&permia  has  narrow  limits, 
due  to  syphilis  then  antisyphilitic  treatment  is  in  f^ace;  io  syphilitic 
epididymitis  local  inunctions  of  mercury,  with  long-continued  interna] 
administration  of  potassium  iodide  are  advantageous. 

Neurasthenia  and  sexual  excesses  require  abov-e  all  things  abstinence 
from  sexual  intercourse,  together  with  the  cmploymc-nt  of  the  measures 
Koommeoded  for  the  treatment  of  impotence  (qui  vide). 

In  morphinism  the  first  requisite  is  the  withdrawal  of  the  drug. 

In  cryptorchidism  there  ts  no  ireatmeai.    If  the  patient  is  presentedl 
(or  treatment  Ncry  early  in  life,  the  threatening  arrest  of  development 
In  the  testicles  may  be  prevented  (see  also  under  Cryplorehidism). 

In  gonorrhocal  cpidid\-mitis  an  attempt  must  be  made  to  pre%'ent 
exieasioQ  of  the  inflammation.  If  thickening  and  hardness  remain, 
a  suspensory  bandage  should  be  worn,  so  that  the  testicle  may  be  ele- 
vated and  fixed.  The  testicle  is  first  enveloped  in  cotton  wet  with  a 
solution  of  aluminum  acetate;  this  is  covered  with  rubber  tissue  and 
the  suspensory  then  put  on.  The  dressing  is  changed  every  day.  It 
should  be  continued  for  months.  The  patient  should  aL^o  take  potaa- 
laam  iodide  (or  a  long  time. 

In  atrophy  of  the  testicle  little  can  be  expected,    .^ny  treatment 
wUch  may  be  employed  in  cases  dependent  upon  a  central  k-sion  igj 
naturally  without  result.    In  cases  due  to  olher  causes  electrization  isj 
worthy  of  trial.    The  current,  which  is  passed  from  the  positive  pol4 
placed  on  the  spine  to  the  negative  laid  upon  the  testicles,  should  be 
weak,  and  should  be  used  for  only  a  few  minutes. 

[Azoospermia  due  to  occlusion  of  the  vas  deferens  resulting  frot 
gonorrhocal  infiammation  has  been  treated  by  anastomosing  the  va 
with  the  head  of  ihe  epididymis. 

This  procedure  was  liret  practised  by  Edward  Martin,  of  Phila- 
delphia. After  experimenting  u|x>n  dogs  he  performed  the  ojicratioi 
upon  man  with  apparently  successful  results,  inasmuch  as  (he  seme 
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dischai^ed  nineteen  days  after  operation  contained  motile  spermatozoa. 

Posner  and  Cohen,  of  Berlin,  have  treated  six  cases  by  this  method. 
They  advise  preliminary  puncture  of  the  testicle  in  order  to  determine 
whether  spermatozoa  are  present. 

A  portion  of  the  head  of  the  epididymis  is  excised,  the  vas  opened 
longitudinally  for  the  distance  of  a  quarter  of  an  inch,  and  then  im- 
planted into  the  epididymis  by  means  of  four  very  small  silver-wire 
sutures;  the  sutures  are  introduced  from  the  outer  surface  of  the  vas 
into  its  lumen,  thence  into  the  incision  in  the  epididymis  and  out 
through  its  fibrous  tunic. 

Further  experience  with  this  operation  is  necessary  to  determine  its 
exact  value.  I  consider  it  worthy  of  trial.  The  possibihty  of  the 
anastomosis  becoming  closed  by  the  products  of  infianunation  must 
be  taken  into  consideration.] 
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forms  of,  ig6 

gonorrhtral.  300 

membranous,  304 

pathological  anaiomy  of,  197 

prevention  of,  105 

symptoms  of,  197 

traumatic.  301 

treatment  of.  205 
by  hygienic  measure;.,  306 
by  inti'mal  me<licalion.  306 
by  local  measures,  309 
by  optTalive  pmccduri-s.  211 

with  retention  of  urine,  30! 
colli.  300 
femin^f,  aoi 
Cystoscope,  Albarran's,  35 


^^N^^HIHf                                                      ^^^^^r        6ii         ^^M 

H       Cysioscope.  Beirield's.  37 

Emissions,  prognosis  of.  553                             ^^^^ 

^m               Brantford  Lewis's  (iperntirc.  37 

si^nificunce  of,  547.  550                            ^^^| 

^^               Brensford  Lewis's  universal.  37 

treatment  of.  $$4                                      ^^H 

^H              Brenner's.  33 

See  also  under  Sexual  it^urAStkrnia.              ^^H 

■               Cnspcf's.  35 

Enuresis.  181                                                     ^^^| 

H              GUterbock's.  31 

EpididjriDis.  anatomy  of.  390                         ^^H 

^H               Hinchmonn's.  31 

sjpfallis  of,  410                                      ^^H 
tuberculosis  of.  404                                ^^H 

^B               NiUc's.  36.  38,  3Q.  31 

^M              Olis'a.  37 

tumors  of.  401                                       ^^H 

■               orwraiivt.  35.  36.  37 
^B               pnoiogrBphic.  31 

Epididymitis.  415                                              ^^^| 

as  n  cause  of  sterility,  600                         ^^H 

■             ureteral.  33 

com  plications  of.  417                              ^^H 

H              Winter'*.  31 

eiioloKy  of,  415                                      ^^^| 

H        Cystoscopic  picture,  in  calculi.  43 

symptoms  of,  4t5                                   ^^^| 

^^               in  cystitis.  41 

lemiinatlons  of,  41;                               ^^H 

^B               in  foreini  bodies,  43 
^V               in  health.  39 

treatment  of.  41S                                       ^^^| 

Epinephritis,  534                                               ^^^| 

V                in  tumors.  43 

Epinephtoid.  509                                          ^^H 

H         Cystoscopy,  as 

^L             asvpBU  ot  46 

^K              diagnoatlc  value  of.  44 

Efntpadias.  173                                            ^^H 

treaimcnl  of.  174                                       ^^^| 

Kpilhclium.  urinary,  70                                     ^^^| 

^1             hiKoryof,  35 

Erection,  mechanism  of,  539                             ^^^| 

^M             in  renal  examinations,  445 

production  of.  538                                     ^^H 

^V              technic  of,  38 

Esbach'i  album  inomcler.  59                             ^^H 

^B               iberaiiciitir  value  of.  46 

EustTongylus  gigas.  511                                  ^^H 

H       Cysts  of  the  kidney.  515 

Exanthemats,  f^norrha'al,  103                         ^^^| 

^^               of  the  proiinie  gland.  391 

F.xsimphy  of  liic  bladder.  273                           ^^H 

^B               of  the  seminal  vesicle,  441 

^^^1 

^M               of  the  sinus  ponilaris.  291 

Fermentation  test  for  sugar.  6a                      ^^H 

^M             urethra.  164 

Fibroma  of  the  bladder.  154                             ^^^| 

^P 

FElaria  suuKuinLt,  77.  367,  533                           ^^^| 

^K        Defereniti*,  430 

Fib'form  bougin.  ta                                           ^^H 

H        Diacc^ic  acid,  test  for.  63 

Fistula  of  the  urethra.  174                             ^^H 

H        Uilaiation  of  ilie  urethra,  for  chronic 

para  urethral,  q6                                        ^^^| 

H            gonorrhtcn,  116 

treatment  of.  109                                   ^^H 

^L               contraindications  to.  13S 

Floating  kidney.  517                                     ^^H 
See  aao  under  Movable  tidnry.                     ^^H 

^m               for  siriciuri:.  1^13 

H                limiUlions  of.  138 

Fecial  kidney,  4<t                                              ^^H 
Folliculitis,  uretnnl.  96                               ^^^H 

H        Dilators,  KuUcnann's.  117 

H                Horwiu's,  145 

Forbes's  lithotrttc.  347                               ^^^^M 

H              Obcriltnder's.  ti6.  117 

PortigD  bodies  in  the  bladder.  334                ^^^^| 

H        Disioma  lucmstublum.  78,  a6j 

in  the  urelbrn.  157                                    ^^^H 

H                of  the  kidney,  521 

Frevcfs  melhod  of  prostatectomy,  3J0             ^^H 

H         Diverticulum  of  the  bladder.  970 

Fuller's  method  of  prostatectomy.  350             ^^H 

H        Du  play's  (iperai  ion  for  hypnupadins.  170 

Functional  renal  examination.  446                    ^^^| 

Funiculiils.  410                                             ^^H 

Echinococcus  disease  of  the  bladder,  366 

^^H 

of  the  kidney.  519 

Calacloccie.  49S                                            ^^H 

of  the  prostate  gland.  3S3 

GonocDccus.  87                                             ^^H 
Gonorritoca.  80                                                  ^^H 

EHihom's  sacchnmmeter,  6a 

Ivjnculnlion,  mcchanisin  of.  541 

causa  of,  86.  87                                   ^^^H 

Elcctmscope.  CaCT)er's,  17,  18 
Eleptiantiasis  of  the  female  urethra,  tif 

complications                    ^^^^^^^^^^M 

^^^^^^^^^^^^M 

of  the  penit.  187 

95                ^^^^^^^^^^^^H 

of  the  scrotum.  399 

104                 ^^^^^^^^^^^^^1 

^        Emissions,  seroinali  547 

infecttousicu  of.  94.  ^^^^^^^^^^^^B 
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Gonorrhoea,  of  the  eye.  97 

o(  the  mouth,  97 
of  ihe  rectum,  g? 
patholoeical  anatomy  of,  88 
prof^osis  of,  103 
symptoms  of. 

acute,  90 

chronic,  93 
treatment  of,  104,  lao 

acute,  104 

chronic,  no 

by  abortive  measures,  105 

by  dilatation,  116 

by  injections,  107,  108 

by  instillations,  in 

by  irrigations,  log 

by  intenial  remerties,  104 

by  intetnal  urelhrotomy.  117 

by  mechanical  methods,  116 
urethroscopy  in.  aa,  94 
Gonorrhoea  and  marriage,  94.  118,  119 
Gononrhccal  arthritis,  98 
bursitis,  100 
endocarditis,  loa 
exanthemata.  103 
folliculitis,  96 
lymphadenitis,  95 
lymphangitis.  95 
myelitis,  loi 
myositis.  100 
ophthalmia.  07 
osleomyclitis.  101 
peri foJliin litis,  96 
|)Criostilis,  loi 
phlebitis,  roi 
pleurisy,  lot 
pmstalilis.  1 13 
pulmonary  infarct,  10: 
tendovaf^initis,  1 00 
Goodfcllow's  mtlhod  of  prostatectomy, 

Gi'uley's  tunnelled  catheter,  148 
Grawitz's  tumor,  509 
Guyon's  litholritc.  347 
syringe,  in 

Ha;maIocelc,  428 

Hajmaiuria.  general  considerations,  5 

in  acute  nephritis,  461 

in  chronic  nephritis,  463 

in  gonorrha'a,  92 

in  hy]n?rtniphy  of  the  pMslatc.  337 

in  nephrolithiasis,  504 

in  neuralgia  of  ihc  kidney,  517 

in  renal  tumors,  510 

in  vesical  calculus,  141 


HECmaiuria.  in  \'esical  tuberculosis  'aao 

in  vesical  tumors.  257 
Haimaluria.  essential,  537 
Hxmoglobin  in  the  urine,  test  for,  65 
Hemospermia,  593 
Heat-tests  for  albumen,  58 
Heller's  test  for  albumen,  58 
Hernia  of  ihe  bladder,  370 
Horseshoe  kidney,  451 
HoTwitz's  dilator,  145 
Hydrocele,  acute.  431 

chronic,  43a 
diagnosis  of,  435 
etiology  of,  4^3 
symptoms  of,  433 
treatment  of,  436 

conRenilal,  395 

cj'stic,  430 

of  the  cord.  430 
Hydronephrosis.  481 

course  of,  484 

diagnosis  of.  484 

etiology  of.  481 

forms  of,  481 

pathological  anatomy  of,  482 

prognosis  of,  485 

symptoms  of,  483 

treatment  of,  486 
Hydrospennia.  591 
Hydro! nionu Ha,  64 
Hypertrophy  of  the  prostate,  io6 

Sec  also  under  I'msialc  gland,  hyper- 
trophy oj. 
Hypernephroma,  509 
Hyjmspadias,  i<>7 

definition  of.  ifi8 

etiolop"  of,  169 

symptoms  of,  170 

treatment  of.  170 

Impotence,  definition  of.  556 
forms  of,  557 
nen'ous,  568 
organic.  557 
paralytic,  572 
psychical.  559 
treatment  of.  580 
by  I'kriricilv.  585 
bv    hvdrcilhcrajicutic    measures. 

5S4,  5S; 
liy  hygienic  me.isiircs,  5S2 
by  inliTiial  mc<li(-ation,  t:.SS 
by  local  ;ii>)iIii-alioiis,  5S7 
by  jwtliical  methods.  5,^0 
Indican  in  the  urine,  65 
Infillralion  of  urine,  i-^o.  1^4 
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Injuries  of  the  bladder,  364 
of  the  kidney,  525 
of  the  penis,  175 
of  the  prostate  gland,  292 
of  the  scrotum  and  testicle,  396 
of  the  seminal  vesicles,  436 
of  the  urethra,  150 
diagnosis.  151 
treatment,  153 
of  the  ureter,  535 

Irrigation  of  the  bladder,  209 

Janet's  method  of  irrigation,  it: 

Katheterpurin.  50 
Keyes-Ultzmann  syringe,  in 
Kidneys,  amyloid  degeneration  of.  471 
arteriosclerotic,  469 
circulatory  disturbances  of,  456 
contracted,  466,  468 
contusions  of,  526 
cyanotic  induration  of,  456 
cystic  degeneration  of.  515 
cysts  of,  515 

echinococcus.  519 
diffuse  hematogenous  non-suppur- 

ative  initammation  of,  458 
echinococcus  disease  of,  519 
examination  of.  444.  446.  449,  450 
fatty,  473 
floating,  517 
functional     examination    of,    446, 

449,  450 
hxmorrhagic  infarct  of,  457 
hyperiemia  of.  456 
injuries  of,  525 
malformations  of,  451 
movable,  517 
neuralgia  of.  527 
parasites  of,  519 
suppuration  in,  473 
sjphilis  of.  522 
tuberculosis  of.  493 

diagnosis  of,  497 

etioliijjy  of.  493 

tnncliimal  renal  lest  in.  41(8 

|xiiliiili)i;ii.-ii|  aii.Tiiiinv  i-i.  ,19^ 

proj^nsia  iif,  4gS 

-■.v  niplimis  Ljf,  .i')6 

Ire.iiim'iii  of,  .|<,i) 

urini;  in.  4'j'i,   ',i)."i 
timinrs  of,  -.ai 

fli;ii^ilikj,i>  of,  ^  10 

liiiirtitiiial   ren;il   eNamiii;iiion  in, 

51- 

IMllioli'yiial  anatomy  of,  509 


Kidneys,  tumors  of,  prognosis  of.  5 13 

symptoms  of,  510 

treatment  of,  513 

urine  changes  in,  510 
Kolimann's  dilators,  117 

LeFort's  method  of  dilating  strictures, 

137.  '38 
Leucin,  80 

Libido  sexualis,  nature  and  causes  of,  541 
Lipuria,  64 
Litholapaxy,  345 
Lithotripsy,  24S 
Lithotomy.  250 
I^hnstein's  saccharometer,  62 
Lubricants,  49 
Luys'  segregator,  430 
Lymphadenitis,  95,  1S9 
Lymphangitis,  95,  105,  109,  1&9 

Magnesitam  phosphate,  in  the  urine,  83 
Malformations  of  the  bladder,  273 

of  the  kidneys,  451 

of  (he  seminal  vesicles,  4^6 

of  the  scrotum,  391 

of  the  urethra,  16S 
Massage  of  the  prostate,  114,  itj 
Masturbation,  as  a  cause  of  spermator- 
rhcea,  549 

effects  of,  S49 

prevention  of,  554 
McGiil's  method  of  prostatectomy,  350 
MegaloscofW,  Boisseau  du  Rocher's,  31 
Micrococcus  ureie.  76 
Micturition,  frequency  of,  2 

in  health.  2 

in  disease.  3 
mechanism  of,  276 
Moore's  test,  62 
Mor|:ihinism.  as  a  cause  of  azodspermia, 

604 
Movable  kidney,  517 

diagnosis  of,  518 

eliolog)'  of,  517 

symptoms  of,  518 

treatment  of,  519 
Mu'liiis.  ponorrhccal.  101 
Myositis,  ;;onorrha:al.  100 

Nephralgia,  527 
W'plirect'imy,  abdominal,  534 

lumliiir,  515 
Nephritis. 

acute  (lifluse.  459 
etiology  of.  459 
palhological  anatomy  of,  460 


^m       Of4                                     uu 

H          llcplrt^MMc4Hwt.|n«nMol.46i 

^H 

^L                  wm^kKm^^m 

PnttJkrf^^                   ^^^H 

PeiBcphntH.  5*3                              ^ 

^^H          ^^rtwk.^1 

FniaHitii.  pmarAeeA.  lOf                   1 

^^^^^^B          dvouc  ^tf 

ftatwtthralthtfiM;.  g6                        1 

^^^^^H              csrahc  andli30o  n.  4^4 

bniiGoit  c>f.  tog                           1 

^^^1                   dRMiD.4A$ 

Phinorit.  17S                                    1 
PUcMii.  pBotAiaL  lot                   1 

^^^^1              fMint  of.  ^ 

Pbbndzin  Inc.  446                               1 

PoiotiaM.  wnbaL  $47                      1 

See  abo  UDtler  EkujMi.  itmimit.     ' 

^^H            lyv^aasaf.  46J 

Pttljpi,  orctbral   161 

^^^H              tfeUBCM  of,  470 

Polyipetma.  591 

^^^H            antnteiD.  464 

P(M-|goBonJ>aaI  ebon*,  las 

^^^H              uiae  in.  463.  467,  46S 

PMaannm  unte.  78 

^^^H           of  fMCfBaflcy.  470 

Pmcsiol  pfalQ^raim.  175 

^^^^           •BMDnUnc,  47j 
^1         NfphN  ftkkiib.  SM 

■pace,  192 

Piupqmnuru.  to 

^^^H          etioDf]  of,  soo 

PimUIc  gUnd.  abscBce  of.  i8q 

anatomy  of.  10.  i83 
Aliophy  of.  1S9 

^^^^B           flHKliaoal  renal  teal  in.  505 

cardnoma  of,  371 

^^^^1           pBlbologial  analamy  of.  500 
^^^^1           pTofpinsT*  of.  ;e6 

calculus  of,  367 

concnlioas  of.  367 

^^^^m           lyinpuiTna  ol,  50J 

cysts  of,  391 

^^^H            Ircaimcnt  of,  507 

echinococnis  disease  of,  383 

^^^^          urine  in,  504,  505 

hypertrophy  of,  306 

^^1            Ntrpbrotomy.  terhntc  of,  530 
^^B           Ncurofci  rii  tbo  LilaHHcr,  17O 

complications  of.  335 

cysl<«copy  in.  331 

^^1           NifxiU'*  method  of  pmotittectoniy.  353 

diagnosb  of,  327 

^H           Nitric  Bcid  lc«t  for  albumen.  58 

etiology  of.  309 

^H            Nitze's  cyMoiKopa,  16.  i&,  ig 

forms  of,  307 

^" 

palholoKicaJ  anatomy  of,  313 

Obcrlltndrr's  tiilalori,  iiO,  117 

prognosis  of,  j^i^ 

OtiKoipcmiia,  sgi 
Orctiiiui.  ai^utc,  413 

symptoms.  331 

ireaimeni.  3^3 

chronic,  414 

by  the  Bottini  operation,  354 

Qt^oMn,  (Icfinilion  of,  541 

by  catheterization,  333 

Osteomyelitis.  Krinorrhii-al.  toi 

by  double  castration.  345 

OUs-Krdsl  urethrolomo,  118 

by  ligation  of  the  mtemal  iliac 

arteries.  344 

Pflpilloma  of  ihc  bln'lHiT.  3$3 

by  perineal  prostatectomy,  351 

riirunt|iliriiis.  534 

by  suprapubic  prostatectomy. 

Piiraphimosis,  170 

350 

Parasiifs  of  the  bladder.  j66 

by  vasectomy,  347 

of  the  liidncy.  jig 

inflammation  of.  igi 

of  thL-  prostate  ginnd,  ^&^ 

injuries  of.  ig: 

Paraurethral  lisluta.  yA 

massage  of.  114,  115,304 

treatment  of.  log 

neuroses  of,  384 

Penicillium  glaucum,  75 

parasites  a^^3 

Penb.  amputation  of,  185^^^^ 

physiolo^^^S 

carcinoma  of,  iR.|    ^^^^^k 

sa  rcon^^^^^^k 

^^^^^            cavernous  induraiio^^^^^^^ 

[u  berc^^^^^H  t 

^^^^^                               iniillnilid^^^^^^ft^ 

dia^^K 

^^^H                                               ^^^^^^^ 

eti'^^^H          ,      ^ 

^^^^K          tumors                   ^^^^^^^^ 

path^^^^^^Biimy  of,  3J^^| 
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Prostate  gland,   tuberculosis  of,   prog- 
nosis of,  366 

symptoms  of,  364 

treatment  of,  366 
tumors  of.  371 
diagnosis  of,  377 
pathological  anatomy  of,  371 
symptoms  of,  375 
treatment  of,  379 
Piostatectomy,  348 

combined  method  of,  353 
indications  for,  348 
mortality  after,  349,  353 
partial,  350 
perineal,  351 
suprapubic,  350 
Prostatic  abscess,  295 
Prostatic  secretion,  effect  of  on  spenna- 

tozoa.  S4S 
Prostatismus,  343 
Prostatitis. 

acute,  113,  293 

treatment,  298 
catarrhal,  293 
chronic,  299 
diagnosis,  300 
symptoms,  300 
treatment,  303 
follicular,  394 
parenchymatous,  294 
Prostaton-hcca.  30a 
Proatatotomy,  galva  no -caustic,  354 
Psoriasis  mucosa.  34 
Pubo-vesical  ligaments,  19a 
Pulmonary  infarct,  gonorrheal,  loi 
Pyelitis,  473 

etiology  of,  473 
pathological  anatomy  of,  474 
prognosis  of.  480 
symptoms  of.  476 
treatment  of.  480 
urine  in,  478 
Pyelonephritis,  473,  477 
See  also  under  Pyelitis. 

in    hypertrophy    of    the    prostate. 

Pyonephrosis,  j«6 

condition  of  uri'lcrs  in.  .189 
diagnosis  uf.  491 
etiology  r.f,  j.'i; 

forms  oi.  4R6 

functional  nnal  list  in.  ^o' 
patholof;ical  anatomy  of,  4.S7 
prognosis  of.  40^ 
"XDtoms  of.  490 
-cnt  of,  492 


Pyonephrosis,  urine  in,  490,  491 
Pyospennia,  591 

Radioscopy,  53 

in  renal  esamioaiions.  445 

in  vesical  calculus,  243 
Rectum,  gonorrhoea  of.  97 
Renal  arteiy,  aneurysm  of,  536 

thiombosis  and  eniboUsm  of,  457 
Renal  colic,  503 

treatment  of,  50S 
Renal  pelvis,  tumors  of,  514 
Resection  of  the  urethra.  146 
Retention  of  urine  due  to  cysts  of  the 
sinus  pocularis,  291 

due  to  prostatic  hypertrophy,  333 

due  to  stricture,  129 
tteatroent  of,  147 

Saccharometer,  63 
Saccharomyces  in  the  urine,  75 
Sarcoma  of  the  bladder,  254 

of  the  kidney,  510 

of  the  prostate  gland,  374 

of  the  seminal  vesicle,  443 

of  the  testicle,  401 
Scrotum,  carcinoma  of.  400 

congenital  diseases  of,  391 

eczema  of,  398 

elephantiasis  of,  399 

erysipelas  of.  399 

injuries  of,  396 

oedema  of,  398 

open  wounds  of,  398 

phlegmon  of,  399 

tumors  of,  399 
Secretions,  eicamination  of,  55 
Segregate  rs,  450 
Semen,  abnormal  bss  of,  547 

composition  of,  543 

pathology  of,  591 

properties  of.  543 
Seminal  crystals.  545 
Seminal  emissions.  547 
Seminal  vesicles,  acute  inflammation  of, 

437 

anatomy  of,  434 

calculi  of.  442 

carcinoma  of,  443 

chronic  infl.immation  of,  438 

concretions  of,  441 

cysis  of.  441 

c.vamination  of,  435 

hydrocele  of.  441 

injuries  of,  436 

malformations  of,  436 
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Seminal  vesicles,  phj'siologj'  of,  434 

lubcrculosis  of,  439 
Sexua.1  neurasthenia,  551 

in  relation  to  azoospermia,  603 

prognosis  of,  5153 

symptoms  of,  551 

treatment  of.  554 
Sexual  organs,  analomv  and  physiology, 

of.  538 
Sinus  pocularis,  cysts  of,  391 
Spermatic  crystals,  545 
Sodium  uraie.  78 
Sounds,  variciips  of.  11 
Space  of  Retzius,  193 
Spermatic  cord,  anatomy  of,  39t 

toraion  of.  3Q7 
Spermatocele,  439 
Spermatocystilis,  acule,  437 

chronic.  438 
Spermatorrhcca.  definition  of,  548 

diagnosis  of.  550 

prognosis  of,  553 

iteatment.  554 
See  also  under  Sexual  nriirasllitnui. 
Spermatozoa,  characteristics  of,  544 

pffect  of  chemicals  u[)on,  544 

cflcci  of  pus  u])on.  601 
Sterility,  <;90 

due  to  malformation  of  the  penis, 

due  to  as[)crmalism,  51)3 
due  Id  iizcHJsiH-rmin,  51)8 

forms  of,  5r)2 
Sci"  ;iiso  under  .IxfUTiiiutism  ,ind  Aio- 
ospirniKi. 
St'inL'-sc;inhcr,  15 
Slunt-s'iund.  ij 
Stone -crushing.  245 

See  also  under  Cakulus, 
Stricture,  of  ihc  femalr  urethra,  150 
of  the  male  UR'thra,  122 
conception  of,  133 
cjslitis  due  to,  i3( 
definition  of.  122 
diafiniisis  of,  1 2<j 
cliolop;!-  i)f,  123 
hvpersensibilily  of  the  urethra  in. 

location  of.  137 
p.itiiologicitl  anatomy  of,  113 
prognosis  of,  131 
recurrence  of.  149 
resilienl,  140 
site  of,  127 
svmptoms  of.  128 
urinary  stream  in,  128 


Stricture,  treatment  of,  137 
by  dilatation, 
continuous,  136 
gradual,  133 
by  divulsinn,  132 
by  electrolysis.  132 
by  eilemal  urethrotomy,  144 
by  internal  ureihrnlomy,  t4o 
by  resection  of  the  urethra,  146 
Struma  suprarenalis,  509 
Sugar,  tests  for.  61.  63 
SulphO'Salicylic  acid  test.  59 
Syphilis,  as  a  cause  of  azoospermia.  604 
of  the  prostate,  382 
of  the  testicle.  410 
of  the  urethra.  121 
of  the  kidnc)',  522 

Tendovaginitis,  gonorrhrcal.  100 
Testicles,  anatomy  of,  390 

atrophy  of  as  a  cause  of  sieriiitv, 

599 

carcinoma  of,  402 

chorio  e|)ithclioma  of,  403 

congenital  diseases  of,  301 

cystic  cliseasi'  of.  401 

gangrene  of,  30; 

injuries  of,  396 

open  wounds  of,  398 

retention  of,  392 

sartoma  of.  401 

sy]ihilis  of.  410 

tcraliima  of,  40; 

tubereulosis  of,  404 
trc.itment  of,  407 

tumors  of.  401 
Thompson's  litlioirlie,  347 
Triangular  li^i.Tmcnt.  ij 
Trichomonas  \aginalis,  77 
Tripimum  vesical,  m)i 
Triponum  of  I.ieiil.Tud.  up 
Trommer's  test  for  sugar,  di 
Tubercle  bacillus.  211 
'I'uberculin,  value  of.  233 
Tuhercuiosi.s.  of  the  Iiladiler.  212 

of  the  epididymis.  404 

of  the  kiilnev.  403 

of  the  prostiUe  f;land,  367 

of  the  wminai  vesicles,  439 

of  the  lesiiilo,  404 

of  the  ureter,  537 

of  the  urellira,  i6fi 
See  alsii  umler  the  Vtirious  ors^atu. 
Tuberculosis,  :ls  a  cause  of  azoSspennia, 

605 
Tumors  of  the  bladder,  3%2 
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Tumors  of  the  kidney.  509 

of  the  penis,  184 

of  the  prostate  gland,  371 

of  the  renal  pelvis,  514 

of  the  scrotum,  399 

of  the  seminal  vesicle,  443 

of  the  testicle,  401 

of  the  ureter,  514 

of  the  urethra,  163 
Ty rosin,  80 

Ulcer  of  the  bladder,  268 

Ulcus  molie,  179 
Ultzmami's  catheter,  iii 
Urachus,  anomalies  of.  275 
Ursmia,  464 

treatment  of,  470 
Ureters,  calculi  of,  536 

catheterization  of,  445 

examination  of,  534 

tistulse  of,  536 

injuries  of,  535 

tuberculosis  of.  537 

tumors  of.  514 
Urethral  anastomosis,  536 

calculus,  500 
Ureterectomy,  536 
Urethra,  anatomy  of,  6 

angioma  of.  164 

carcinoma  of,  163 

chancroid  of,  12a 

condylomata  of,  130 

c>-sis  of,  T64 

fistula  of,  174 

foreign  bodies  in,  157 

injuries  of,  150 

malformations  of.  166 

papilloma  of,  163 

polypus  of.  162 

relations  of  lo  true  pelvis,  9 

resection  of,  146 

stricture  of,  122 

See  also  under  Slrictttre. 

syphilis  of,  121 

tuberculosis  of,  166 

timiors  of,  163 
Urethra,  fem&Ie,  nDatoraj  of,  g 

elephantiasis  of,  165 

tumors  of,  164 
Urethral  calcali,  159 

fever,  139  J^M 

forceps,  158 
Urethritis,  buterU. 

causes  of,  ^ 

definituxi  m-  S> 

gono 


Urethritis,  herpetic,  85 
simple,  85,  86 
specific,  86 

Urethrocele,  165 
Urethrometer,  Otis's,  9,  94 
Urelhrorrhcea,  86 
Urethroscopes,  18 
Urethroscopy,  17 

asepsis  of,  46 

history  of,  18 

in  chancre,  24 

in  psoriasis  mucosa,  34 

in  tumors,  24 

in  ulcerations,  34 

in  chronic  urethritis,  33 

limitations  of,  18 

technic  of,  19 
Urethrotome,  Maisonneuve's,  14a 

Otis-Kreisl.  118 

Thompson's  141 
Urethrotomy,  eitemal,  144 

internal,  140 
dangersof,  143 
for  chronic  gonorrbcea,  117 
for  stricture,  140 
Uric  acid,  tests  for,  79 
Urinary  abscess,  131.  150 

casts,  71 
See  also  under  Casts. 

in  prostatic  hypertrophy,  338,  341, 

haemorrhage,  5 

micro5rganisms,  74 

stream,  changes  in,  3 
in  stricture.  139 
Urination,  frequency  of,  2 

in  heahh,  z 

in  disease.  3 

mechanism  of,  276 
Urine,  accidenta!  contamination  of,  83 

acetone  in,  63 

admixture  of  blood  with,  5 
See  also  under  Hematuria. 

albumen  in,  57 

albumose  in,  60 

animal  parasites  in,  77 

bedside  examination  of,  67 

bile  pigment  in,  64 

blood  m,  test  for,  65 

blood  corpuscles  in,  68 

casts  in,  71 

calchun  carbonate  in, 

ralrium  oxalate  in,  80 
•m  phosphate  in,  8r 
1  examination  of,  57 
in  of.  55 
A  in,  63 


^^^^^OlS^^^^^^^^^^^^^INDra^^^^^^^^^^^^^^^^^^H 

^1               Urine.  efTect  of  certain  drugs  on,  65 

Vroscfisia.  328                                          ^^^H 

^^^^                 epitbcb'uTD  in,  70 

Varices  of  the  bladder,  173                       ^^^| 

^^^^L               estimation  of  solids  in.  56 

V^cocele,  431                                          ^^^| 

^^^^B                           64 

treatment  of,  431                               ^^^H 

^^^^H                  hiPmoglobiD  in.  lest  for.  65 

\'as  deferens,  inBajnmalion  of.  430           ^^^| 

^^^^^               indlcan  in,  65 

Vaso-epididymostomy,  606                       ^^^| 

^^^^B               intiltralion  of,  130.  154 

Vesical  calculus,  335                                 ^^^| 

^^^^1                  in  gonorrhcca.  gi-  93 

chemical  examinatioa  of.  338            ^^^H 

^^^^B                ma^esium  phosphate  in,  83 

composition  of.  236,  33S                    ^^^| 

^^^^1                microbrganisms  in,  74 

diagnosis  of,  343  ^^^H 
eliobgy  of,  336,  337                          ^^H 

^^^^B                micToscupic  ex  ami  nation  of.  68 
^^^^1                organized  sediments  of.  68 

prognasJs  of.  345                               ^^^H 

^^^^1                  parasites  in.  77 

symptoms  of.  140                              ^^^H 

^^^^1                physical  properties  of,  55 

radioscopy  in  dia^osis  of,  143         ^^^| 

^^^^1                  propcptone  in,  60 

treatment  of,  345                               ^^^| 

^^^^1                reaction  of,  56 

^^^H 

^^^^B                retention  of,  due  to  cysts  of  (he 

^^^B 

^^^^^^^             sinus  pocularis,  3qj 

Watson's  method  of  prostatectomy,  350         B 

^^^^^^L            due  to  prostatic  hypertrophy,  333 

^^^1 

^^^^^^V            due  to  stricture,  tig 

Xanlhin,  80                                               ^^^H 

^^^^^^^             treatment  of.  148 
^^^^B                saccbaromyces  iti,  75 

X-ray,  diagnosis  by,  53  ^^^H 
in  renal  examinations,  445                ^^^H 

^^^^B                  sugar  in,  61 

in  vesical  calculus.  343                    ^^^| 

^^^^B                sulphuretted  hydrogen  in.  64 

^^^^B                unorganized  sediments  nf,  78 

^^H 

^^^H                yeasi-cells  in,  75 

Yeast-cells,  in  the  nrine.  75                       ^^^| 

^^^^          Urine  segregators.  450 

Young's  operation  for  carcinoma  of  the'  ^^H 

^H               Urates,  tests  for,  79.  83 

prostate.  380                                                ^M 

^M               Uro-genital  diaphragm,  g 

method  of  prostatectomy.  353          ^^^| 
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